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THE AEROSCOPE AT THE PANAMA-PACIFIC EXPOSITION.—[See page 344.] 
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Truck Tires Free 


If Goodyear S-V’s Fail to Meet This 
Test—All Money Back 


This is to prove—entirely at our risk—that 
Goodyear S-V Truck Tires excel. Arguments 
take too long. Comparisons cost too much. 
You want to know, without further losses, what 
Truck Tire solves your problems. 


So, for three months---April, May and June- 
we offer this amazing guarantee: 


Equip opposite wheels—at the same 
time—one with a Goodyear S-V, one with 
any other standard Truck Tire of like 
rated size, bought in the open market. 


If the Goodyear S-V fails to cost less 
per mile than the other, we will return 
you its full purchase price, making the 


S-V free. 


Equip all the wheels you wish, during these 
three months, under these conditions. Sign with 
our dealers the proper blank when these tires go 
on. Then this guarantee, plus our regular mile- 
age warrant, will cover the life of the tire. 


Do this for your own sake. Learn the maxi- 


anum in Truck Tires. It will save you many a 
‘dollar in years to come, without risking a penny 


on Got wddivears. 


Fortunes at Stake 


We are staking fortunes on Troubles Ended 
this offer, but not rashly. We 
have already worn out 50008-V’s 
in recorded tests and compari- 
sons. Barring accidents, we know 
that Goodyear S-V’s will win out 
in that test 


These are pressed - on tires, 
without a single auxiliary fasten- 
ing. That saves much cost, much 
weight. The minimum pressure 
is 50,000 pound . so that creep- 
ing is impossibl 

8th-Year Tires The shape ends bulging, 

This S-V is the final result of breaking or excessive grind. The 
eight years spent on Truck compound minimizes friction- 
Tires. We have had scores of **: both on tire and power. 
experts at work on them. We The tread, the backing and 
have had a department of Re- the rim are, by a secret process, 
search and Experiment which made inseparable in use. 


costs $100,000 per year. And the tread offers 20 per 


We built 29 types before this cent. extra wear in available 
one. We built 74 models ot this rubber. 


S-V before we reached the limit. Consult our local branch—or 
Now we have what seems to be us—as to where to get S-V Truck 
the utmost in a Truck Tire. Tires under this amazing warrant. 
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THE GOODYEAR TIRE & RUBBER CO.., Desk 132, Akron, O. 


Makers of Goodyear Automobile Tires 
We Make Demountable, Block, Cushion, Pneumatic and Other Types of Truck Tires 
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Experiments to discover the effect of radio-active ores on plant life. 


Radio-Active Ores and Plant Life 
By Harold Bastin 
\ SERIES of experiments, designed to show the ef- 
4 fects of radio-active materials on plant life, has 
been conducted by Mr. Martin H. F. Sutton, a member 
of a well-known firm of English seedsmen. Mr. Sutton’s 


interest in the question was stimulated by the following 


story. A certain artisan had a heap of soil on his 
premises and, finding it an obstruction, distributed it 
over a small patch of garden land, the soil of which had 
previously been remarkably poor and unproductive. It 
so happened that the material composing the heap had 


originally come from one of the “dumps,” or refuse 
mounds, at the French Radium Mine, near Truro, in 
Cornwall, England Its application to the garden land 
led, so it is alleged, to a remarkable improvement in 
the crops which were grown there during the following 
summer 

With the object of securing definite information bear 
ing upon this subject, and in the interest of scientific 
research, Mr. Sutton procured several hundredweight of 
ore containing radium, as well as certain residues, and 
with this material carried out an elaborate series of 
trials with peas, radishes, lettuces, tomatoes, nastur 
tiums, rapes, clovers, and various flowering annuals, the 
Whole series of experiments comprising some six hun 
dred pots and boxes In the case of each subject, the 
dates of sowing, planting and‘ watering, as well as the 
number ef plants treated, were identical; while, except 
iu the case of the rapes and clovers, the trials were 
conducted in the open without special precautions. The 
proportion of ore or residue mixed with the soil varied 
from 1 part in 12 to 1 part in 2,240; and in every ex 
periment the ore or residue was in one box or pot well 
i 


mixed with the soil, and in another box placed in 
layer beneath the soil. The results of every experiment 
were also compared with “control” batches of plants 
grown in plain soil only, also with other batches grown 
in soils with which manures and fertilizers of various 
kinds had been mixed. 

The results of these experiments have been far less 
vniform than one might have felt inclined to predict, 
that is to say, some kinds of plants appear to benefit 
greatly from the presence of radium or allied sub 


stances in the soil, while other kinds are searcely af 
fected. In the case of lettuces, for example, the tabu 


lated results show that seven out of the ten boxes con 


taining radio-active material gave heavier results than 
the “control” box, but none was so heavy as the product 
of the box dressed with a complete fertilizer. This, as 
Mr. Sutton remarks, seems to show that the radio-active 
ores increased the weight of the lettuces, though not so 
effectively as the fertilizer referred to. On the other 
hand, the response of radishes to radio-treatment was 
very marked. All the boxes containing radio-active ma 
terials gave greater weights than the “control” box, 
while six of them were heavier than those dressed with 
manures and fertilizers. Searcely any difference can be 
seen in peas grown under radio-active conditions, while 
the same remark applies to carnations. 

The experiments conducted with rape and red clover 
were designed to show the effect of radio-active sub 
stances on germination. The boxes of rape received no 
artificial heat, but those containing the clovers were 
placed in a greenhouse of moderate temperature. In all 
other respects the conditions were identical. The re- 
sults were extremely interesting. The seeds were sown 
on July 20th. With one exception, which was a trifle 
iater than the others, all the rape seed sown in soil 
dressed with ore or residue germinated first and equally. 
On July 27th the “residue” boxes held first place, being 


followed by “ore,” “control,” “Clay's fertilizer,” “farm 
yurd manure,” and “guano” in the order given. In the 


cuse of red clover, sown on the same date, all the lots 
germinated evenly and together, with the exception of 
“Clay’s fertilizer” and “guano,” which were a little de 
layed. As with the rape, however, all the lots of red 
clover dressed with “residue” were distinctly strongest 
ou July 27th, the positions occupied by the other lots 
being also approximately the same, with “guano” last. 

So far as these experiments have been carried, they 
seem to show that whereas radio-active materials ben- 
efit, in greater or less degree, rapes, clovers, radishes, 
and lettuces, they have little or no effect upon peas, 
tomatoes, nasturtiums and other flowering annua): 
Soil treated with black oxide of uranium in the propor 
tion of 1 part in 2,240 appeared generally to make the 
plants more sturdy; but in these cases it was noticeable 
that the inflorescence was retarded. 


Belgian Bridge in Reinforced Concrete 


, 


¢ hs bridge upon the Meuse River in Beigium, at 
Bouvignes, is a recent example of reinforced eon 
crete work. Lying as it does in the region of the war 


it is not unreasonable to suppose that, like other bridge 





in Belgium, it was exposed to more or less damage 
present bridge has a total length between abutments of 
398 feet, being made up of a mid-river span 110 feet 
long and two end spans, each of about 140 feet. Rein 
forced concrete on the French Hennebique system is 
used here. Outside width of the bridge is 18 feet, in 
cluding wagon way and two footways, and the forme: 
is paved with compressed asphalt laid directly on the 
reinforced concrete bridge-planking. This makes the 
roadway very elastic and is found to be an excellent 
method. Some points about the building of the two 
piers in the river may be of interest This work was 
carried out by means of caissons built of reinforced 
concrete and further stiffened by webs of the same 
After the cement had set, the caisson was sunk upon 
the prepared.rock surface. Two layers of cement sac! 
had been put in place upon the rock by a squad of 


divers so as to form a good level base for receiving the 
caisson. After lowering upon this prepared surface, « 
diver went down to inspect the inside and see that all 
was in place, after which concrete was run into the 
caisson so as to fill up to about 5 feet on the bottom 
When this layer had set, the caisson was pumped out 
by turbine pump on the scaffolding, and when empty 
the filling of the caisson was then carried on by S-ineh 
layers of concrete, each iver being well pounded in 
place, thus reaching the top of the caisson. Height 
above the foundation is about 20 feet, and the top pro 
jects 3 feet out of the water. The foundations for abut 
ments are of interest as having been laid by the use of 


the “compress« concrete well system, using a pointed 
ram of the pile-driver kind to sink a deep hole and 

pre the soil around it, the well then being filled with 
rock pounded in, and then with rock and cement ! 
Chis gave a solid foundation for the abut: 
being of reinforced concrete, and the iron 
solidated with the concrete of the ground wel 


make a monolith construction. The North Be 


road runs along one bank of the river 
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The purpose of this journal is to record accurately, 
simpiy, and interestingly, the world’s progress im scien 


tific knowledge and industrial achievement 


The Submarine Disaster 
> shocking disaster, at Honolulu, to “F-4," one 


of our later destroyers, Involving the loss of the 
boat and the whole of its crew, has brought 
home to the people of the United States a realization 
of the ever-present perils which attend the operation of 
submarines 
in the earlier years of the development of this type 
of craft, accidents of the kind which has now happened 
to “F-4" were alarmingly frequent lburing the past 
decade death has taken hea y toll of the men who go 
down inte the sew on underwater craft, and particu 
larly among these nations, France, Great Britain, and 
Germany, which have been active in the construction 
and trying out of the submarine 
Rearing this in mind, and remembering that we have 
at the present time built and under construction in the 
Inited States Navy over half a hundred submarines, 
and that our officers and crew have been engaged in 
handling these vessels for the past fifteen years, there 


knowing that the disaster 


is a mournful satisfaction i 


to “F-4" is the first fatal accident that has occurred in 


our submarine service There have been accidents, of 
Course More than once our boats have sunk to the 
bottom and remained there much longer than their 


commanders intended, causing thereby no little anxiety 
But in every cuse the seat of the trouble was located 
and the boat browght safely back to the surface 

The cause of the loss of “F-4" remains at the present 
writing a myster Doubtless, by the time this issue 
appears the wreck will have been brought ashore and 
the cnuse of the disaster ascertained It would be a 
misfortune if the loss of this boat shook the contidence 
of the public fa this new form of naval warfare. In the 
service it is understood that foundering is only one 
among several forms of accident to which the subma 
rine is liable, and the fact that something went wrong 
on this boat will not serve to shake the confidence of 
men or officers Indeed, it only takes a few minutes 
conversation with them to realize that, in the service, 
the submarine is regarded with growing appreciation. 
No professional man ventures to set a limit to its poten 
tialities when it shall have achieved it maXimum 
development i ize, speed, seagoing qualities, and 
extended radius of action 

The great length of time required to bring “F-4" to 
the surface after it had been located suggest that. 
since we have a submarine fleet of such considerable 
proportions, the Navy should build at least two of thos« 
powerful, tloating, submarine-salvage ships with which 
the foreign navies are equipped. More than once we 
have given illustrated descriptions of these vessels, and 
we understand that they have done very efficient work 
in emergencies. The United States Navy ought to have 
one of these craft in the Pacific and another in the 
Atlantic, centrally located with regard to our subma 
rine bases 

Although the submarine, because of the success of 
the Germans in sinking some of the slower warships 


and many of the slower merchant vessels of the enemy, 


has given the public an exaggerated estimate of its 
present military value, no such impression has been 
made upon the officers and men of ou! service 


The submarine, it is admitted, has dove ervcellent work 
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within the limits of its capacity: but it is realized that 


its speed and cruising radius, especially in the sub- 
merged condition, must be greatly increased before it 
can exercise a controlling influence upon naval opera- 


tions as a whole 


Battleships With Battle-cruiser Speed 
HE principal objection on the part of our Navy 
Department to the construction of battle-cruisers 
is that their side armor is too light to enable 
them to stand in the line with battleships, with any 
hope of keeping out the heavy armor-piercing shells of 
the enemy's battleships. The great strategical and 
tactical value of high speed is admitted; but the sac 
rifice of armor involved has been looked upon as an 
insuperable objection, at least until our battleship line 
has been brought up to the standard of strength called 
for by the General Board of the Navy 
That objection, however, has been met in those five 
remarkable ships known as the “Queen Elizabeth” class 
llere we have dreadnoughts carrying the heaviest guns 
afloat, protected by 18 or 14 inches of armor on the 
water-line and turrets, and nevertheless able to steam 
at 26 knots or over in service. Twenty-five knots was 
the speed called for, but, as usual, the Parsons turbines 
have pulled an extra knot or two out of these ships, and 
the whole of the group will be capable of doing from 26 


to 27 knots when called upon. The succeeding ships of 
the “Royal Sovereign” class, it is true, have dropped 
back to the 21-knot standard speed for dreadnought 
battleships. Evidently it was the design of the British 
Admiralty to provide the commander-in-chief of the 
fleet with a division whose combination of power, pro- 
tection, and speed would render it of the highest strat 
egical and tactical value in the operations of a great 
war. It can accept or refuse battle at will, and, by 
virtue of its speed, it can attack the rearmost ships of 
a fleeing enemy and delay him, until the main fleet can 





come up and eng: 


Forts vs. Battleships 


HERE seems to be little doubt that something 
has gone wrong with the attack of the Allies 

: upon the forts which line both sides of the 
Siraits of the Dardanelles. Since the grand attack in 
force, when three battleships were sunk and several 
severely punished, there has been a perceptible lull in 
the operations We hear less talk about forcing the 
Dardanelles and crushing the fortifications by over- 
whelming gun-fire, and more about the necessity for 
capturing the positions from the land side. 

Of course, the situation of the straits is a peculiarly 
difficult one for an attacking for especially if the 
endeavor to force the straits is m ‘e from the west 
ward. This is due to the fact that a very swift current 
sets from the Sea of Marmora to the Mediterranean, 
and that this renders it possible for the Turks to trans- 
fer the floating mine into a mobile engine of destruc 
tion. It will be remembered that the British Admiralty 
attributed the loss of the three battleships to the fact 
that the Turks let loose, at the easterly end of the 
straits, a large number of mines, which, coming down 
with the current, in due course found their quarry. 

It would be an interesting dénouement of the naval 
operations of the Dardanelles, if the forts should be 
taken in the rear and their guns destroyed by field 
armies Unless the Dardanelles forts are better pro 
tected than our own coast forts against being taken in 
reverse, or from the rear, the chances of their speedy 
reduction are very good indeed; but in view of the fact 
that the fortifications, at least on the European side, 
ean readily be approached by landing parties from 
ships, it is fairly certain that the landward approaches 
are capable of offering strong resistance to attack. In 
which case, it is certain that the Turks, who have 
proved themselves to be very formidable, when, as at 
Plevna, they are fighting behind field works and in open 
It is likely that 
the most interesting phase, and certainly the most 
elaborate, in this attempt to force the straits is yet 


trenches, will put up a strong defense 


to come 


Wanted—A Polyglot Scientific Dictionary 
F dictionaries of a strictly lexical character 
there are two principal types, viz., the diction- 
ary which consists of words with their defini- 
ticns, and the dictionary which consists of words 
belonging to one language with their equivalents in one 
or more other languages. In our superscription we have 
reference primarily to a work of the second type, 
though the inclusion of a certain number of definitions, 
for the purpose of identifying positively such terms as 
might be ambiguous without them, would certainly be a 
desirable, and would probably be an essential, feature. 
An Italian proverb has it that translators are traitors 
(“*Traduttori traditori” Reasonably faithful transla- 


tlens are certainly far from common, while perfect 
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translations hardly exist. An unsatisfactory translation 
does not, of course, necessarily argue either incompe- 
tence or negligence on the part of the translator. There 
are certain insuperable difficulties inherent in his task. 
Thus, it is impossible to render faithfully into English 
the turns of expression in other languages for which 
the English language offers no precise equivalents—and 
their name is legion. Again, the faithful rendering of 
a foreign phrase often makes intolerable reading in Eng- 
lish and must therefore be avoided. 

In contradistinction toe these incurable difficulties in 
the way of good translating, the translator is con- 
fronted by one which is not incurable, viz., inadequate 
dictionaries. Even for the vocabulary of general litera- 
ture there are very few good interlingual word-books. 
There is, for example, no good large French-English 
dictionary, though there are (at last!) some excellent 
small ones. The average French-English, or anything- 
else-English, dictionary is notoriously crude and out of 
date. As to the latter defect, it may be noted that up 
to ten years ago most “new” and “revised” works of 
this class failed to recognize the existence of the tele- 
phone, while even contemporary publications ignore the 
existence of a number of every-day expressions (we do 
not refer to technical terms) connected with that 
familiar institution. 

The situation with respect to the scientific vocabulary 
presents the anomaly that while, on the one hand, we 
have some admirable bilingual and multilingual word- 
books of technological scope, we have nothing of the 
sort for pure science. A certain recent word-book in 
six languages, of which about a dozen volumes have 
been issued, each devoted to a particular branch of 
technology, is an almost ideal work in both plan and 
contents, and there are several other good technological 
dictionaries in two or more languages. 

A polyglot dictionary of non-technological scientifie 
terms is an urgent desideratum, not only for the use of 
translators, but for everybody who has occasion to read 
scientific literature in foreign languages. What insti 
tution or society or individual philanthropist will under 
take to supply this need? 


War and the Newspapers 

FTER a time one gets used to the vagaries of 

the newspaper man in handling war news. The 

old tiresome picture of the body of bluejackets 
labeled “Marines,” with never a marine in sight, hardly 
provokes a smile, so old and so time-worn is it. We 
grin faintly instead of emitting howls of unholy joy 
when we see a picture of 3-inch field guns labeled “Ma 
chine guns in action.” Even the richest one of the 
assortment, printed now these many weary months— 
we refer to the photograph of a parked battery with 
the gunners lolling comfortably about under the trails 
and labeled “French (or German or British or Rus- 
sian) artillery in action’—hardly provokes more than 
a tickled chortle or so. But we claim that even the 
most blasé of the blasé will contort his visage over this 
extract from an inspired San Francisco paper: “The 
German troops fire spit balls with a velocity of 2,900 
feet per second.” All of which makes us wonder 
whether we had under-estimated the efficacy of the 
missiles prepared in our youthful days, or whether the 
German bullet is as merciful as the German disposi- 
tion is alleged to be. The dum-dum controversy, too, 
has raged in the pages of the journals. Sometimes in- 
spired editors commented thereon, with results that 
increased the sale of their papers, and decreased the 
sale of the intentionally comic weeklies. 


A Co-operative Health Board 

EVEN Massachusetts towns co-operate to get an 

efficient public health service that no one of them 

could afford to pay for by itself. They abandoned 
all or part (as they desired) of their other public health 
resources, and put their medical inspection work in the 
hands of a central organization under Prof. Phelps of 
the Massachusetts Institute of Technology. 

This seven-town organization (Wellesley, Framing- 
ham, Weston, Needham, Melrose, Winchester, and Can- 
ton) engaged an administrative officer, a chemist and 
bacteriologist, a plumbing and sanitary inspector, and 
a corps of assistants. And these men have all been 
worth their salaries, many times over. They have reg 
ular office hours, which they keep in each of the towns; 
and they maintain stations at strategic points, from 
which they distribute such things as antitoxin for diph- 
theria patients and virus for vaccination. They make 
diagnoses of diphtheria, typhoid fever, and other infec 
tious diseases by telephone, and then the doctors can 
go ahead intelligently and treat the patients. That is 
the way the health of 55,000 people is safeguarded. 
These seven enterprising.towns have as good a health 
service as is given by many a large city health depart- 
ment, and many a large city is not so well served. 

Papers in every halmet, village and township, from 
Portland, Me. to Point Lima, Cal. and from St. 
Augustine, Fla., to Portland, O., please copy. 
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Electricity 


Insulation of Electric Ovens.—In a recent issue of the 
Electrical World, Messrs. A. E. Kennelly, F. D. Everett, 
and A. A. Prior, deseribed some experiments of theirs 
upon the heat insulation of electric cooking utensils in 
which they show what an enormous saving of energy may 
be obtained by the use of better insulation against the 
useless radiation of heat. They find that in an oven with 
single walls the consumption was 40 watts per degree Cen- 
tigrade as against 25 watts per degree with double walls. 
When the space between the walls was packed with 
cotton waste, the energy consumption was reduced to 
15 watts while with a packing of mineral wool, this was 
lowered to between 12 and 13 watts. 

Novel Ventilation Indicator for Turbine Driven Gene- 
rators. Appreciating the importance of maintaining a 
eonstant current of cooling air through a turbine genera- 
tor, the United Electric Light and Power Company of 
New York has devised an ingenious indicator to show any 
interruptions in the cooling current. A pilot lamp is 
provided in whose circuit is a mereury switch. This 
switch is held in closed position by a jet of air from the 
air duct blowing against a vane on the switch. When- 
ever the air pressure drops, the pressure on the vane is 
correspondingly lowered and the switch is opened by a 
counter weight. Thus the pilot lamp is extinguished in- 
dicating to the operator at once that there is some trouble 
with the air supply for that particular generator. 

A Surgeon’s Divining Rod.—An ingenious method of 
locating needles in tissues was recently deseribed by G. 
H. Monks in the Boston Medical and Surgical Journal. 
First the buried needle is magnetized by passing a 
magnet over the locality where the needle is suspected 
to be. Then another needle, suspended from a fine silk 
thread, is passed over the same locality, when the poles 
of the buried needle will attract unlike poles of the ex- 
aming needle, causing the latter to swing around parallel 
to the axis of the buried needle, and if one pair of poles 
is nearer than the other, there will be a corresponding 
dip of the examining needle, somewhat after the manner 
of the ‘‘divining rod.” By this means the location of 
the buried needle may be determined with precision. 
This provides a far simpler and readier means of locating 
a buried piece of steel than the use of Réntgen ray ap- 
paratus 

Vacuum Tube Protection for Telephone Lines. 
Writing in a recent issue of the Elektrotechnische Zeit- 
schrift, Fritz Schroeter describes a type of vacuum tube 
which can be used to protect telephone lines against 
voltages as low as 130. The cathode of the tube is a 
fused alloy of potassium and sodium, while the anode, con- 
sisting of an aluminium rod surrounded by a protective 
tube, projects down to within a few millimeters of the 
cathode. The tube contains either helium, neon or 
argon or a mixture of these gases, at a pressure of one 
to three millimeters. If by any accident the telephone 
line should become charged with more than 130 volts, 
a brush discharge would take place in the vacuum tube, 
causing sufficient evaporation of the cathode to produce 
an are and this would allow sufficient passage of current 
to melt a fuse in the line. As soon as the dangerous 
voltage is interrupted, the vacuum tube is automatically 
restored to normal conditions. By another arrangement 
the anode of the vacuum tube connects with the line 
through a coil of high resistance, while the cathode of the 
tube is connected, of course, to the ground. When the 
critical voltage is passed current passing through the tube 
also energizes the coil thereby attracting an armature 
which opens a switch in the line. 

Concentric Wiring.—The question of adopting the 
European system of concentrie wiring is occupying a 
great deal of publie attention at the present time. In 
Europe houses are very cheaply wired by the use of con- 
ductors consisting of an inner core surrounded by in- 
sulating material and covered with an outer conductor 
that is bare. This constitutes the return wire of the 
circuit and must be thoroughly grounded. In dis- 
cussing this type of wiring, Mr. S. E. Doane recently 
pointed out the fact that it is merely an evolution of 
our present system in this country. The practice of 
placing the two conductors or circuits within a metallic 
tube or conduit was necessarily followed by a rule of the 
National Eleetrie Code requiring that this conduit be 
continuous from outlet to outlet, and permanently 
grounded, lest the insulation become abraded and 
there be a leakage from the conductors to the conduit. 
But in central stations with a grounded neutral wire, 
there is practically no difference of potential between 
that wire and the grounded conduit. Hence the in- 
sulation about this neutral wire may be dispensed with 
or put on the potential wire to increase the margin of 
safety. Having arrived at this point there is no reason 
why the bare grounded wire within the conduit should 
not be dispensed with and the conduit itself be used in 
its place. Thus we arrive at the concentric wiring. In 
this connection it is interesting to note that in Germany, 
owing to the seareity of copper and rubber, these ma- 
terials have been largely eliminated from concentric wir- 
ing. Soft iron and aluminium have displaced the copper 
aud paper is used in place of rubber for the insulation, 


Science 

The Publications of the Carnegie Institution amounted, 
up to the close of 1914, to 276 volumes, aggregating more 
than 73,000 pages. Of these a total of 132,430 copies 
had been distributed. As the Institution observes a 
very conservative policy with regard to the gratuitous 
distribution of its publications, the above output in- 
cludes copies sold to the total value of about $94,000. 


Pre-historic Man in Australia.—At the recent meeting 
of the British Association in Australia Professors Edge- 
worth David and Wilson described a completely min- 
eralized human skull found near Warwick in the Darling 
Downs of Queensland. It probably dates from a period 
when the great fossil marsupials were still living and is 
earlier than any other human remains hitherto found 
in Australia. 


Prices of Chemicals Kiting.—The prices of a very 
large number of chemicals that have been affected by the 
embargo on German commerce have advanced tremen- 
dously of late, and even at the exorbitant prices quoted 
there is very little of any of these articles to be had. 
Carbolic acid has gone from 12 cents a pound, whole- 
sale, to $1.50; salicylie acid from 30 cents to $1.60; 
phenacetin from $2.75 to $8, and benzole from 75 cents 
to $4 a gallon. Naturally all potash salts have gone 
off in proportion, and now permanganate of potash is 
quoted at 40 cents as against 11 cents of a few months 
ago, while there is a corresponding shortage and ad- 
vance in price of other saits of this necessary chemical. 


How Timber is Frequently Damaged.—Experiments 
at the Forest Service laboratory of the Department 
of Agriculture have determined that the strength of 
a piece of wood may be seriously impaired by slight 
compression failures due to rough handling. Dropping 
a beam across a skid may cause a compression failure 
at the point at which the beam strikes the skid and it 
will be at this point that the beam gives way when it 
breaks under a strain too severe for the weakened fibers 
to withstand. Hitherto unaccountable breakage in 
hickory wagon spokes and other presumably strong ma- 
terials are now attributed to compression failures caused 
by wind storms in the period of growth or by hard usage 
in lumbering and manufacturing processes. These 
compression failures show themselves in the form of 
little diagonal streaks or wrinkles across the grain, and 
are always a sure sign of weakness. 


The Radio-atmometer.—One variety of Prof. Liv- 
ingston’s porous-cup atmometer, now so widely used for 
evaporation measurements in connection with plant 
physiology, is the radio-atmometer, the purpose of which 
is to measure the effeetive intensity of radiant energy 
as this influences evaporation from plant surfaces (as 
distinguished from the evaporating power of the air 
itself). This instrument comprises two otherwise similar 
evaporating surfaces, one of which is white and the other 
black. The radiation falling upon the former is mainly 
reflected, while that falling upon the latter is mainly 
absorbed. The two surfaces are equally affected by the 
evaporating power of the air; hence the difference be- 
tween their evaporational losses is an approximate 
measure of the radiation absorbed by the black one. 
The results obtained with this instrument are more or 
less applicable to the study of evaporation from dark- 
colored plant surfaces under sunshine. Livingston has 
recently improved this apparatus by substituting spher- 
ical for cylindrical cups, thus giving the same angle of 
exposure to the sun’s rays at all hours of the day, and in 
all seasons and latitudes. 


Does Sea-water Contain Free Carbon Dioxide?—The 
Department of Marine Biology of the Carnegie Insti- 
tution has recently conducted a number of investiga- 
tions at its Tortugas laboratory with a view to settling 
this question. The absence of free carbon dioxide would 
prove that sea-water has no power to dissolve limestone, 
and that solution has had no part in the formation of 
the lagoons of coral atolls and barrier reefs. Numerous 
samples of the lagoon water of the Tortugas atoll were 
analyzed by Mr. R. B. Dole, without revealing the 
presence of any free carbon dioxide. On the other hand, 
Dr. Shiro Tashiro has reached a different result from 
tests of this water with extremely delicate apparatus 
of his invention known as the “biometer,”’ designed 
especially for studying the rate of metabolism in organ- 
isms as measured by their production of carbon dioxide. 
This device utilizes a drop of barium hydrate, upon the 
surface of which crystals of barium carbonate form if 
there be carbon dioxide present in the surrounding 
atmosphere. It is so delicate that it enables the in- 
vestigator to detect a quantity of this substance as small 
as one ten-millionth of agramme. Dr. Tashiro has made 
the interesting discovery that carbon dioxide is given 
off into the atmosphere from the sea-water of Tortugas 
under normal atmospheric pressure and temperature, 
and this leads to the suspicion that uncombined carbon 
dioxide may be present in the water, though the ob 
served phenomena may be due entirely to the decon 
position of bicarbonates in the water. The subject i 
still under investigation, 


Aeronautics 


A Compounded Aeroplane.—In patent No. 1,127,028 
Thomas Alva Edison Lake of Milford, Conn., shows a 
flying machine in which a plurality of flexible aeroplanes 
are arranged in step-like order fore and aft and so dis- 
posed that no one of the aeroplanes offers resistance to 
the adjacent one when descending on an even keel 

Flying on the Ground.—A recreation apparatus has 
been patented by Henry Salsbury of London, England, 
No. 1,127,094, wherein a car is suspended above a 
surface and is given motions similar to those of an aero- 
plane in flight, and animated pictures, taken from mid 
air, are projected on the surface below to convey the 
sensation of an aeroplane to the occupants of the car. 


Air Compressed by the Parachute Fills the Life Pre- 
server.—Jozsef Vig of Witherbee, New York, has 
patented, No. 1,131,300, a combined parachute and life 
preserver in which devices may be operated to cause 
the parachute to open automatically. In descending 
air is forced by the descent of the parachute through 
suitable passages and joints into the life preserver which 
latter may encircle the wearer in the usual manner so 
that the operator will be gradually lowered in the water 
and when in the water will be buoyed by the life pre- 
server. 

Another Parachute Attachment for Airships.-Anton 
Mayer of Chicago, Ill., in a patent, No. 1,125,365, sup- 
ports a parachute normally housed by a plurality of 
frame members between front and rear portions of the 
airship and in operation in case of accident the greater 
weight of the forward end of the airship will cause such 
end to dip downwardly. The safety equipment provided 
enables the aviator to check the descent by opening the 
ignition circuit of his engine and also effecting the open- 
ing of the parachute. 

A Speedometer for Aeroplanes.—In patent No. 
1,123,253 O. A. Danielson of New York city provides 
for determining the speed of aerial machines by means 
of a direct reading instrument which will do for the aero- 
plane what the familiar speedometer does for an auto- 
mobile. By his improvement he sights and observes 
an object on the earth by a movable sight on the aero- 
plane. Then, as the aeroplane advances, he moves the 
aeroplane sight rearwardly to such extent as to keep it 
directly over the earth object, and then determines the 
speed of rearward movement of such sight necessary 
to keep it over the earth object and this speed is the 
speed of the aeroplane. 

Aeroplane Operations in the War.—The activity of 
aeroplanes on both sides during the war has been both 
remarkable and sensational, not only in the work of 
seouting and observation, but also in bomb dropping 
raids, and a noticeable feature of these operations has 
been the superiority of the French and English machines 
over those used by the Germans, which have proved 
greatly deficient in both speed and climbing powers as 
compared with their opponents. In several instances 
reported the machines of the allies have fairly outflown 
those of their adversaries, which were so much faster 
and could climb so much more rapidly that they were 
able to outmaneuver the Germans and take positions 
of such advantage that the only safety of the latter 
was prompt flight. 

Lessons of the War.—According to a statement 
made by Baron d’Orcy, in France the machines have been 
divided into three classes: the destroyer, artillery spotter 
and scout aeroplanes. On each of these lines development 
is advancing rapidly. The destroyer carries a gun and 
bomb-dropping machine and is of the pusher type, with 
propeller behind and gun forward, giving a wide range 
of fire in attack, and a great advantage over the German 
*Taubes,” which have the tractor screw in front. On the 
second class of aeroplanes, the artillery spotters, the 
needs are light armor, owing to the low altitude at which 
these machines must fly in observation—as close as 
1,000 meters. At this height they can be reached by 
rifle bullets, and protection from these is needed. The 
destroyers fly twice as high and need no armor. Neither 
one of them has had reason to fear the anti-aircraft guns, 
which are very inaccurate in aim. The spotters also are 
equipped with wireless apparatus enabling them to keep 
in constant communication with the batteries to which 
they are attached. Not all of these instruments are 
able to receive, but that is not of as much importance as 
the ability to report the enemy’s position and the effect 
of the fire directed agai: In speed it is important 
that these machines be able to fly slowly when they wish 
to linger above a hos position or suspected position 
They also must ible to climb quickly out of danger 
So variable sper being developed. In the third class 
i out, taking the place of cavalry in 
| bearing despatches that cannot be 
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trust reless. These are one-man machines with- 
out ur:imament other than the pilot's rifle or automatio 
rey r, and most of them are making little more than 
80 miles an hour. The higher speed machines have 
limitations in landing, and there are a very few of them 


in use, principally in the neighborhood of Paris, which 
is well protected by aircraft. 
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Searching for Contraband With 
X-Rays 


W HEN mention is made of Roentgen 
ra mnection with the present 


war ‘ pt to think first of their 
Ise i ocate bullets, frac 
ure l et and this 1 quite 
atural beca there j no doubt that 
many live hee saved and much 

ve ge ha ivolded b the use of 
these penetrat rays But it is not only 
in the hospit that we find this discovery 
f Prof. Roentgen put to practical service 
Ih iting nations are very particulal 


to keen from entering the territory of the 


enen th | that might be used it 
miiitary er rhi entall the end 
task of « iw ing a hipment mad 

the alin means of seeing through 
parcel or bulky package instead of open 
ing it aj examining it in detail is 
eariy evident kiven in times of peace 
X-ray were ine to examine packages 
which might tain dutiable goods Nat 
uralliy in time f war this method of ex 


proved evel more Im por 


tant Cote f the nost difficult of ship 
ment t é ne is that of the cotten 
bal which ol ) y cannot be opened 
and thot mhiy inspected and then re 
tored to its original proportions without 
pecia bali nachinery What more 
simuyprie ther to pass Roentgen rays 
through it, and ! means of a fluoroscope 
note whether e bale contains any for 
eligi Ubst anes Anything more dense 
than cottor vould be shown up as a 
ilhouette on the fluorescent screen The 
accompanying photograph, reproduced by 
courtesy of the Jlluatrated London Newa 
show tl tvin of apparatus used in 
Frat and in Russia Even in this coun 
try irgoe ire X-rayed before being ac 
epted ¢ british ships Not long ago we 


illustrate! the apparatus used In New York 


! representatives of the British government 
value of whoa search was demonstrated 

by the discovery of four pounds of rubber 

each of 178 bal of cotton waste Needless 


the consignment was refused 


Wireless Telegraphy and Railroading 


By H. D. Schedler 


» Hs Lackawarna Railroad Company undoubtedly 


the first railroad company to employ wireless 


raphy successfully This company first 
ments with the wireless telegraph and 
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trains are equipped with sets. The appa- 
ratus aboard the trains are similar in 
principle to that of the fixed stations. The 
motor generator on the train is operated 
on 30 volts direct current from the car 
lighting generator, which carries on its 
line a set of storage cells. This motor 
generator draws about 40 amperes, and 
supplies 500 cycle alternating current at 
250 volts for the radio transmitter, includ- 
ing a 10-unit quenching gap, three glass 
jar condensers of suitable capacity each, 
and the usual radio transformers. 

From a moving train to a fixed station 
a distance of 130 miles can be covered, 
Owing to the low antennae on the pas- 
senger cars, a greater distance than this 
has not been covered, but messages have 
been received from a fixed station over a 
distance of 200 miles. The aerials on the 
trains must be low on account of bridges 
and other overhead interferences. The 
speed of the train, or its change of diree- 
tion while en route, does not have any 
effect upon the transmission and recep- 
tion of signals, and it is queer that com- 
munication to and from the train is not 
impaired while the train is passing 
through tunnels, 

The train radio service has been used 
for various purposes, such as reporting 
the number of passengers on board des- 
tined to connecting lines, for providing 
additional, or cutting out cars at divi- 
sional points, in ordering an ambulance at 
next train stop for persons taken ill on 
au train, and handling commercial tele- 
grams for passengers. In one instance a 
telegram was filed by a passenger on the 
train for a resident in the city of Scran- 
ton, the message transmitted to its des- 
tination, delivered, and the reply received 
by the sender in twenty minutes. 

On April Ist last year a special train 
equipped with wireless telegraph, ran 
from Ithaca to Hoboken, carrying 550 


Cornell students. The train operator handled 128 radio 


grams from the train to fixed stations at Binghamton, 
Scranton, and Hoboken, for students who were on their 


way 
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stations and between moving trains and fixed 
There are many uses for the wireless tele- 
railroad train operation. It enables the dis- 


patcher to communicate direct with the train, and train 


orders 


be transmitted as accurately and reliably 
as by telegraph or telephone. 

The wireless telegraph serves as an auxiliary method 
of communication, in addition to the telegraph and tele- 


phone, in the 
event of interrup- 
tion to wire facili- 
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ties, and has al- 
ready proved its 
practicability and 
efficiency under 
such conditions, 
not only between 
tixed stations, but 
also between mov- 
ing train and 
fixed stations, and 
the results ob- 
tained by the 
Lackawanna Rail- 
road during the 
past year have 
been valuable in 
many ways. It is 
the intention of 
the company to 
extend the service 
over the entire 
system. 

Each station 
(wireless) at each 
, divisional point is 
. , ! located within a 
few feet of the 
dispatcher’s  of- 
fice; and in event 
of total wire fail- 
ures on any part 
of the road, the 
wireless station is 
immediately re 
sorted to. Oper- 
ators at divisional 
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Running a railroad by wireless. The wireless equipment of the Lackawanna Railroad, page 349.) 
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U.S. S. “Utah” driving into a heavy head sea in the North Atlantic. 


An Analysis of Our Naval Standing—I 


Strength of United States Fleet has been Determined by Temporary Emergencies 


By George von L. Meyer, Former Secretary of the 


F RANCE, fourth as a naval power last vear, has 
taken the place of the United States, the French 
government having expedited work on all ships which 
were in process of construction at the time the war 
began. The Naval Intelligence Office announced, last 
July, that if all vessels then building were completed 
French tonnage would be greater than that of the 
United States. 

On our part, we are not even following a programme 
of new construction intended to replace those vessels 
which have been, or will soon be, condemned because 
unfit for service on account of age. A feeble attempt 
has been made to convince the public that the Panama 
Canal doubles the fleet, but this is an absurdity. It 
has also been said that by the time the present war 
is concluded the United States Navy will be the first, 
the losses of the belligerents relegating them to lower 
rank in tonnage. Yet experts of the Navy Department 
refuse to consider this decrease by attrition as indi 
eating a relative increase for the United States, be 
cause what counts is not the number of ships lost, 
but the number of those being added to the outstanding 
fleets. There is no hope, therefore, that we can in- 
crease our tonnage by a cerresponding decrease in the 
tonnage of the other naval powers. Furthermore, these 
losses may remain relatively insignificant, if viewed in 
the light of the naval strength of the belligerents. Up 
to the time of writing the engagements of the battle 
cruisers in the North Sea and off the Falkland Islands 
have been the only naval encounters of any consequence, 
but yet inconsequential in mere tonnage. 

The most serious thing about our interests in the 
Navy is that the advocates of the “biggest” navy and 
the advocates of “no navy” are not defeating each other 
in the legislative debates on the naval appropriation 
bill, but they are defeating all attempts to discuss in 
telligently the topic of national defense. 

Personally, I am not committed to a great navy. I 
am, however, in favor of a strong fleet with all neces- 
Sary auxiliaries. The situation in the United States 
to-day, when even neutral American shipping is in 
danger, should warn us that preparedness is a wise 
thing, and that we can never hope to expand our for 
eign commerce without an adequate navy to protect it. 

Our fleet, as it exists to-day, is the growth of an 
inadequately expressed public opinien, and that growth 
has followed the laws of expediency to meet temporary 
emergencies and has had little or no relation to the 
true meaning of naval power, or to our need of naval 
power. The naval policy of the United States should 
be to possess a fleet powerful enough to prevent or 


answer any challenge to the country’s well-established 
national policies. It is obvious that the absolute 
strength necessary to accomplish this is a question that 
depends upon the national policies of possible chal- 
lengers and the force that they can bring against us. 
This force is relative and varies with their naval poli 
cies and building programmes. Briefly, our fleet should 
be the equal or superior to that of any possible enemy, 
and in order to arrive at any satisfactory conclusion 
on this debatable point, we must base our calculations 
upon the careful estimates and forecasts of the General 
Board as to what would be the naval development of 
those foreign countries with which conflict might be 
probable. 

In 1908 the General Board formulated its opinion 
as to what our naval development should be, and its 
forecast was that a fleet of 48 battleships, with the 
attendant lesser units and auxiliaries, ready for action 
by 1920, would accomplish this result. This forecast 
has proved, after many years, remarkably accurate. 
Meanwhile the absence of any definite naval policy 
which means congressional opposition to the recom 
mendations of several administrations—has lost us 
second and then third place, and if continued will make 
of us an inferior naval power. 

During my incumbency as Secretary of the Navy in 
the Taft Administration, congressional opposition to 
the Navy Department’s recommendations was gener- 
ally based on the theory that the United States will 
never have a war. But history shows that wars come 
at times with little or no warning. The European 
war was an actuality overnight and in ten days as 
many nations were allies or enemies in what will be 
the most titanic struggle known to man. 

A force of circumstances, over which the United 
States has no control, is beginning to involve the safety 
of the lives of American citizens as well as the pro- 
tection of our interests. Yet we must not forget in 
this instance that our Navy is the arm and measure 
of strength of our foreign policy and diplomacy, and a 
deficient navy will weaken both this diplomacy and 
policy. 

The war has shown us that, commercially, financially 
and industrially, we are not isolated from Europe, to 
say nothing of the rest of the world, and the opening 
of the Panama Canal lessens this isolation because it 
brings so much foreign shipping almost at our door. 

In estimating upon a fleet of forty-eight battleships 
of the line, with the appropriate number of lesser units 
and auxiliaries to complete and maintain a fighting 
whole, and a personnel of officers and enlisted men that 


Navy 


shall grow and keep pace with the material fleet, the 
General Board tentatively figured that this full strength 
be attained by 1920. But although Italy’s naval pro 
gramme extends to 1918, France’s to 1920, Germany's 
to 1917, and England's existing law is to develop a 
supremacy of 60 per cent in vessels of the dreadnought 
type over Germany, the American procedure hase been 
to reduce and disregard to a great extent the recom 
mendations of the General Board and those of the Navy 
Department when in sympathy with the General Board 
and thus fail to meet the needs and requirements of 
the Navy. It will be impossible for the board's plans 
to be realized by 1920, because the estimates and recom 
mendations for 1916 have already been submitted, and 
judging by present indications the United States will 
gain little in the next four years. 

The building programme recommended this year dif 
fers little from the recommendations of last year. See- 
retary Daniels follows the policy recommended by the 
General Board, but reduces the number of vessels 
asked for. His estimates include two dreadnoughts, 
six destroyers, eight submarines (one sea-going and 
seven coast-defense), one gunboat and one oiler. The 
General Board recommended to the Secretary of the 
Navy four battleships, sixteen destroyers, three fleet 
submarines, sixteen coast submarines, four scouts, four 
gunboats, two oil-fuel ships, one destroyer tender, one 
submarine tender, one navy transport, one hospital ship, 
one supply ship, and aerial service to the extent of 
$5,000,000. 

Granting that this programme be repeated for the 
next four years, the United States would in 1920 have 
forty-eight battleships, if replacements be not consid 
ered or no age limit be placed on such vessel Sut a 
navy must be renewed every year, unit by unit, be 
cause warships become obsolete after twenty years, A 
new warship substituting an old one does not increase 
naval strength, though it may add a few hundred ton 
to the total, but merely enables a nation to retain her 
normal naval strength with modern equipment. 

Nor can it be for a moment conceded that the Panama 
Canal will double the fleet, as it has often been stated. 
The canal will increase the efficiency of the fleet some- 
what because it will reduce the time necessary to move 
a given number of ships from one coast to another, but 
this rapidity of movement is not the equivalent of a 
numerical increase of units. The actual advantage of 
the canal and its value to our Navy is something that 
can be deduced only in theory, for it involves pro 
of strategy and warfare with which this article ha 


nothing to do. The Panama Canal! will, in effe: 
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naval ba TT the docking and repair facilities to be 
provided there for mmet ‘ ‘ meet ir 
naval requirement nt f f il And this lead 
to the (quest [ vhich I ha ret 
in due tine 

The nava ft el ist Ju 
follow 

Kr ‘ 
I Bidg B I I 

Battleships (Dread 0 
Battleships (Pre-droa 0 

' lefemer 

jattle Cruisers 
Armored Cruisers 1 ; l 
Cruisers i t i 
Destroyer ( ) ' I 
ror i” Boat 1s 
“Sul os uv) 

it fore ble refer th ‘ 

rl i j ‘ ! f Nava 
Intell ‘> brace iy third wt but 
on the basis ref I to at the ‘ f this artichk 
that of i tr t if mpleted, we 
fall back, vield place to Fi At all event 

r toma f mpared th France GSS,S40) 
j isceptib f reduction because ur figure include 
the “lows hich oon be retired Thi hip must 
he replaced, I iuse in armament, protection, speed and 
ther qvuntitic # ht to take a place In the ( 
‘ battle v4 ’ 1\ the I na Massachu 
ett and “«@) ne © longer in nied in our tor 
t int rt In ing Kentucky and Alabama 
will rene l if Ivl6, while the [llinol 
Viscous Vi ‘ Ohio und “Missouri” are due 
Tet epin ul y 1 ot 

wit w“ t t ite which the United States Govern 
ment hould eo lider in the wa ofa ival programm 
j ni three battlesh twelve destrovers 
with their te ind the f iota of auxiliaric If 
we | ttleshi a ve ! emai ‘ 
eordiy { e figure i ilalle the fourth place 
previded Fran lon om lose ! hips in the course 
of the present war, but e must bear in mind that the 
reat power especially England and France ure 


maintaining strict secrecy as to their naval increases 


It i bvien therefore, that our programme will 
end nowhere if it i truly the purpose of our people 
to have an adequate nu The present fiscal year has 
been an exception becuuse though Cougress appropri 
ated funds for two battleships, a third was made po 
sibie bw the tle of the *Idahe and Mississiy 
tire ist } i I ! derived Tf ! 
transaction for ar dditional dreadnought But the 
Idaho’ aed MI ixsippi were both modern hips 
built in 104 | though getting rid of them was a good 
bts dine proporith« it does not appear that it wi 
reine ir ft I 

Nowadays endnought ire considered | first 
class power im estimating treneth in the first ine f 
battle Capita hiy include the new type of armored 
cruiser bh md amd Germany have featured this typ 
of vessel, while Japan has recognized its value, and 
the latter programme two vear ago called for four 
armored Hise Tt ind one battleship, reversing the Ger 
man programme of three battleships and one cruiser 
These Cruisers are not so heavily armored as the bat 
tleship, but they carry big guns and have a speed of 
-S knots; they can outspeed anything in order that they 
may destroy the commerce of the enemy and not be 
overtaken by a battleship It is very true that the 


“Emden” in three months inflicted considerable damage 


to British shipping in the Pacific and Indian oceans, 


but the little German cruiser was always in danger of 


meeting a stronger adversary, as it eventually did rhe 


“Svidney"” could never have successfully engaged the 


hmden™” had the itter been a 2S8,000-ton battle-cruiser 
The Navy Department ha recognized the value of 


this new type of vessel, but has not systematically 


recommended it idloption in our Navy owing to our 
comparatively inferior strength battleships of the 
dreadnought t «, but while remedving this deficiency 
this country should also begin to build battle-cruisers 
equal if not superior to those of forei navie I'he 
inclusion of such vessels in th try buildi 
programme is most desirable, but it 1 be author 
ized in addition te the battleships needed maintain 
ur pre tleship strength Having te 
number of battleships of the first class is the most 
economileal programme in the end It may be pertinent 
te remark that if we had had four more battleship 
ike the rey i expenditure of about $25,000,000 
there would probably have been no war with Spain 


and we would have saved over $500,000,000 and the 


lost 


lives avd property that were 


(er Navy, therefore, especially in battleships of the 


first rank, dees not occupy, as can be readily seen, a 


permanent third place, and while the numerical 


strength seems to leave nothing to desire, it must be 


remembered that it is made up of many 


aucient vessels 
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ind others which have reached their limit of usefulness 


d should be replaced. Provision for this replacement 


one of the urgent requirements before us if we wish 
to maintain a modern navy 

But our deficiency lies not only in the way of capital 
with auxiliaries, matériel, personnel, and 


mistuke to attempt to 


hips, but also 


doc} It would be a grave 


France Japan Russia Italy Austria 


| 

Bide Built. Bldg Built.| Bldg Built. Bldg/ Built./ Bldg} Built./ Bldg 
1 ‘ 8 2 1 7 3 7 3 | 4 

18 ; 7 8 6 

l 2 | 6 

2 4 | 

0 i3 6 9 | 2 
) 13 9 8 6 — 5 | 5 

11 st ”) 2 91 44 $6 15 18 
145 a4 14 68 2 39 24 
19 64 22 13 2 30 19 19 Ss 6 6 


trengthen ourselves with additional battleships with 

mit adequately providing for the requisites that each 
ditional capital ship makes indispensable 

llowing are the proportions of the various units 

needed for a complete fighting fleet: to eight battleships 

should be 32 destroyers, 16 submarines, 1 am 


munition ship, 2 destroyer tenders, 4 fuel ships, 1 hos 
ship, 1 repair ship, 2 submarine tenders, 1 supply 
lip, and 1 


plane has 


transport No definite number of hydro 





been agreed to, but the board has recom 


various times that no limitation be placed 


mended 


on the number of airplanes to be built each year until 


the sufficient number for the existing fleet has been 

It is very true that ship for ship and man for man 
our Navy is the equal to any other navy in the world 
But it is none the less true that we are not discussing 
the relative merits of naval units or of individuals that 
stitute the personnel of the world’s navies. We ar« 
Navy 


tilable battlecraft and 





cussing the which means the total number of 


personnel and, inferentially 
that goes to make up the naval establishment of a 

reat power! 

Proceeding from this point, there exists a deficiency 

remedied 

better 


in our Navy, as a whole, which ought to be 
is soon as possible In order to arrive at a 
nnderstanding, the following chart will show what the 
deficiency is. For the purpose of the comparison ships 
under construction or authorized will be considered as 


though available 


Number 
Number Under con necessary Defi- 


Type of ships |struction or! Total | on basis of ciency 


available authorized | > ~battle- 
ships 
_ — i sanimnatnaeninesii 
Dreadnoughts 8 7 
Pre-dread 
nought) ships 27 ee 42 es 
Battlecruisers ° 10 10 
Armd cruisers 10 10 P | 
Scouts ; 3 42 | 4 
Destroyers 50 | IS 68 164 96 
renders 6 3 9 20 11 
Repair ships l 1 5 4 
Supply ships ‘ l 5 5 
Hospital ships 2 2 5 > 
Ammun'on ships 5 5 
Fuel ships 22 2 24 24 
Submarines +8) 258 5S RS 30 
lransports 5 l 6 5 | 
Totals 168 60 228 373 198 


Includes old-type battleships 
Armored cruisers have been superseded by 
those on hand would be employed as scouts 


battle cruisers 
The deficiency existing July Ist, 1914, including as it 
did the building programme of 1914-1915, is the de 
ficiency that exists today. As the estimates submicted 
by the Navy Department for 1915-1916 provide, besides 
two dreadnoughts, for 6 destroyers, eight or more sub 
marines, one gunboat and one oil-ship, it will be readily 
seen that the deficiency of about 200 auxiliaries will 
remain with us for some time. 

The foregoing table is based upon a fleet of 42 battle 
The “Iowa” will be 


ships, which includes the “Iowa.” 


twenty years old next year and must be substituted 
with a new and modern warship. The “Kearsarge,” 
Kentucky,” and “Alabama” will also reach their age 
imit within two years, and their tonnage must be re 
placed 

It is obvious that the programme of two battleships 
a year will not, for the next few years at least, pro 
vide an increase in our Navy, but merely for its mod 
The ships retired can no longer be com 
A three-battleship 
programme would permit an actual increase in 
battleship strength, but certainly not to the 


ernization 
ited in effective tonnage statistics. 
year 


ortions recommended by the General Board nor 


ry 
rhe | (| States has no battle-cruisers. To neglect 
them furtlhe would mean a deliberate weakening of 


our naval strength, because such vessels have a military 
value not possible to obtain from other types or com- 
The policy of four destroyers for 
each battleship was advocated by the board in 1907 
adhered to since then. The ratio is 


to a proper balance of the fleet, 


binations of type 


and consistently 


considered essential 
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while tenders in the proportions of 1 to 16 destroyers 
The United 
States has now only one makeshift vessel for ammuni- 


have become indispensable fleet auxiliaries. 


tion carrying purposes, and therefore the construction 
of standard ammunition vessels cannot be delayed with 
safety, and five of them are required. We possess an 
insufficient number of gunboats to perform effectively 
the service required for the protection of American 
interests in Central American and West Indian waters, 
East. The present war has 
beyond all doubts that the gunboat is 


as well as in the Far 
demonstrated 
invaluable for coast work, and the British have effec- 
Addi 
would be invaluable, and they 


tively used these ships along the Belgian coast. 
tional sea-going tugs 
should be furnished on the basis of one tug to every 
four battleships. 

Inasmuch as there is no limit to the number of sub 
marines that may be built in any one year, it is to be 
hoped that our shortage of 30 will be remedied in due 
most effective defensive 


time. The submarine is a 


weapon, and Germany has used it with remarkable 
success as a weapon of offense. In this line it offers 
submarines 


great possibilities for development. But 


will not, at the present time, decide any naval war 
The ultimate test of strength is the total number of 
battleships of the first line. To-day, in number of sub 


marines, the United States Navy stands third. 


First Aid for the Cigar 


I EFORE a man lights a cigar he always has to cut 
or bite off the end in order that the cigar will draw 
well. Even then the cigar occasionally does not smoke 
as it should. To remedy these defects a certain cigar 
maker cuts off the end of the cigars which he manu- 
factures and inserts a large pin about two inches in 
length and provided with a head similar to the tip of 
the cigar which was removed. The pin is the same 
color as the cigar and in no respect detracts from. the 
appearance of the article. In fact, the casual observer 
would not notice it. As a first aid to improve the smok 
ing qualities of the cigar it is highly efficient. The con 
sumer merely pulls the pin from the end of the cigar 
and then enjoys a perfect smoke. He doesn’t have to 
bite off the cigar end and he doesn’t have to fuss with 
the cigar to get it to smoke evenly and to draw well 
This handy scheme has delighted all smokers who have 


tried it. 


The Current Supplement 
\ MOST valuable article in the current issue of the 
4 AMERICAN SUPPLEMENT, No. 2049, for 
The Life Study of Patients,” 
points out the desirability of knowing something of the 
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previous pathological history of the patients in order to 
understand the real causes of the ailment to be treated, 
instead of acting on the temporary symptoms. The 
important paper on the Influence of Radio-Active Earth 
on Plant Growth is concluded. Saving Sunken Subma 


rines is a timely account of the provisions that have 
been made by foreign countries for the salvage of these 
craft in case of accident and the rescue of their crews 
The account of the industrial development of the 
United States as told in the Record of Achievement is 
concluded. There is an interesting technical history of 
the Liberty Bell, in Independence Hall, in Philadelphia 
The new aircraft that cost Lincoln Beachey his life is 
valuable article 
What 


Should Know About Cancer sounds a timely warning in 


described and illustrated. There is a 


on Gyrostats and Their Lessons. Everyone 
regard to this widespread and dangerous disease, and 
conveys most useful information to the lay reader. The 
advice on the Use and Care of a Watch will interest 
everybody Of interest to the general reader are the 
Eugenics and War. The 


Plates will add to the 


notes on note on Color 


Sensitized photographer's 


knowledge 


Back Numbers of the Scientific American 
Supplement 
W E beg to advise our readers that we have discon- 
tinued selling numbers of the SclENTIFIC AMERICAN 
1914. We re- 
moved the first week in April to the Woolworth Building, 


SUPPLEMENT dated earlier than January 1, 


New York city, and the change in our offices precluded 
the carrying of issues of the SUPPLEMENT extending over 
a period of nearly forty years. It was, therefere, neces 
sary to turn over this portion of the business to some 
one who has space for carrying so large a stock. The 
H. W. Wilson Company of 39 Mamaroneck 
White Plains, N. Y 
our back 


Avenue, 
have been chosen to take care of 
They 


stock and are ready to supply any of the back numbers 


number business. have the complete 
at the standard price of 10 cents. We, therefore, re 
quest that, in future, all orders for SupPLEMENTS be 
sent direct to the H. W. 
Munn & Co. Please do npgt order SupPLEMENTS on let 
ters ordering subscriptions for the ScieNTIFIC AMERICAN 
or the ScreNTIFIC AMERICAN SUPPLEMENT or books, or 
containing any other matters, 


Wilson Company instead of 
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An Important Development in Color Photography 


The Kodachrome Process of Color Portraiture 


N addition to one or two processes which are only of 
i ccagian interest, all methods of color photography 
consist of applications of the three-color theory of 
vision, depending on the fact that any color can be 
matched by a combination in the proper proportions of 
the three primary colors—red, green, and blue-violet. 
There are two main methods by which the combination 
of these colors can be achieved and a color picture pro- 
duces, these being termed, respectively, the additive and 
subtractive methods. 

The original process used by Clerk Maxwell in his 
famous lecture at the Royal Institution in 1861 was an 
additive process, for he projected on a screen three lan- 
tern slides made from three negatives taken of a colored 
ribbon by means of three lanterns in front of which 
were glass troughs, these containing, respectively, sul- 
phocyanide of iron, which is red, chloride of copper, 
which is green; and ammonio-copper sulphate, which is 
blue-violet in color. The three negatives from which 
the lantern slides were made had already been taken 
through the same three solutions. The lantern slide 
taken by red light was projected by red light, that from 
the negative taken by green light was projected by 
green light, and that taken by blue light was projected 
by blue light, the three pictures being superposed on one 
another, so that a colored image was seen on the screen, 
of which the report says: “If the red and green images 
had been as fully photographed as the blue, it would 
have been a truly colored image of the ribbon.” This 
imperfection of Maxwell's result was undoubtedly due 
to his lack of photographic material appreciably sensi 
tive to any colors other than blue-violet. 

Sinee this first experiment the additive process of 
three-color projection has been used by many workers, 
the best known being Ives in his famous “Kromskop,” 
which he modified so that the principle could be used 
both for projection on a screen and also as a view in- 
strument to be used by an individual observer. 

One of the latest applications has been the Gaumont 
three-color process, where three kinematograph pictures 
are taken on film of the usual width, one over the other, 
through three lenses, the pictures being somewhat re- 
duzed in height so that the three pictures are two and 
a quarter times the length of the ordinary black and 
white picture, the film being moved after each exposure 
through the length of the three pictures. Projection is 
accomplished by means of a very ingenious triple lens, 
each positive being projected through its own lens sys- 
tem and filter, and registration effected by moving two 
of the lenses. 

An entirely different application of the additive pro- 
cess of color photography is found in the screen plates, 
of which the best known example is the Lumiére auto- 
chrome plate. The possibility of this method was first 
indicated by Ducos du Hauron in 1869, in the little 
booklet entitled “La Photographie des Couleurs,” in 
which he outlined many of the processes of color pho- 
tography which have since been realized in practice. 
The principle of the screen plate process is to divide the 
surface of the plate into a number of microscopic filter 
units—red, green, and blue-violet—and then to take the 
picture through these units upon an emulsion from 
which a positive is made either by reversal or by the 
ordinary photographic methods, this positive being reg- 
istered with the screen, so that where the emulsion was 
blackened by exposure through one of the filter units, 
light is transmitted through that unit in the finished 
picture. Suppose, for example, that a red object is 
photographed on a screen plate. Then, where the image 
of the red object falls, light will pass through the red 
filter units and will affect the emulsion beneath so that 
it will be blackened after development, while where the 
emulsion was protected from the red light by the green 
and blue units which absorb it, no effect will be pro- 
duced. Now, if the developed negative be converted 
into a positive, the portions of it under the red filter 
units will be transparent, while those under the green 
and blue filter units will be opaque, so that in viewing 
the picture the red object will be represented only by 
the red filter units, the other units being blocked out, 
and will consequently appear red. The Lumiére plate 
represents this process in its simplest form, the filter 
screen being coated upon glass and the emulsion on top 
of the screen, while the negative itself is reversed and 
converted into a positive, so that it remains always 
registered with regard to the screen. 

These additive processes of color photography, how- 
ever, have some disadvantages. The projection system, 
while admirable for the illustration of lectures, is in- 
convenient for any other purpose, while the screen 
plates by virtue of the presence of the filter screen are 
necessarily dark, and the introduction of the filter 
screen intreduces limitations as to definition and qual- 


ity which are not altogether desirable, so that the sub- 
tractive processes, although on the whole they are more 
difficult to work than the additive, have always been 
considered as offering many attractions. 

The subtractive processes depend upon the generation 
of colors by the superposition of the three complemen- 
tary colors—blue-green, magenta, and yellow. Where 
magenta is superposed by yellow, we get primary red, 
the yellow absorbing the blue and the magenta the 
green light, so that only the red constituent of white 
light is left. Where blue-green is superposed upon yel- 
low we get green, the blue constituent being absorbed 
by the yellow and the red by the blue-green, and where 
magenta is superposed upon blue-green we get blue- 
violet, the red being absorbed by the blue-green and the 
green by the magenta. Consequently, by superposing 
the three in the requisite proportions, all colors can be 
reproduced. The method adopted in practice is to make 
three negatives through the three color filters just as 
in the additive process, and then to print positives from 
these negatives in such a way that the image consists 
of a colored dye, the commonest method being to print 
the negatives in bichromated gelatine. Gelatine con- 
taining bichromate and exposed to light becomes insol- 
uble in hot water where the light has acted upon it. 
Consequently, if a piece of paper coated with gelatine 
containing bichromate is exposed under a negative and 
then the film of gelatine is transferred onto another 
piece of paper or a piece of glass and the back of it 
washed with hot water, the gelatine will be left in its 
full thickness where the light has acted strongly and 
has penetrated right through to the back of the film. 
Where the light has not penetrated completely through 
the film, the gelatine will be washed away so that its 
thickness will be in proportion to the extent of the light 
penetration; that is, it will be a complete positive 
printed from the negative. This film of clear gelatine 
will, of course, be almost invisible when dried, but by 
immersing it in a dye solution, the dye will take in the 
proportion to the amount of gelatine, and a color posi 
tive will result. The three negatives are printed by 
this process, the negative taken through the red filter 
being printed on gelatine which is dyed blue-green, the 
one through the green filter on gelatine dyed magenta, 
and the one through the blue filter on gelatine that is 
dyed yellow. When the three colored transparencies 
are cemented together on the top of one another, the 
result completely reproduces the colors of the original 
object. This transparency may be viewed in the hand or 
examined in front of an artificial light or projected in 
a lantern, or instead of this, a paper print may be made 
by stripping off the three gelatine reliefs on paper; and 
some very beautiful results have been obtained in this 
way. The only objection to this process is that it is 
not at all easy to work. The making of the three nega- 
tives itself offers no difficulties, but the printing and 
dyeing of the gelatine reliefs, so as to get them printed 
alike and developed to the same extent, has made the 
process too intricate to be a commercial success. 

Obviously, one step in simplification would be the 
substitution of two colors for three. This has already 
been done in the Kinemacolor additive process of color 
kinematography, where two negatives are used—a red 
and a green—and positives from these are projected 
alternately upon the sereen, through red and green 
fillers. The color rendering in this process is quite 
pleasing, although the correctness is much inferior to 
that of the three-color process, but the results obtained 
are sufficiently encouraging to justify the belief that a 
slight improvement in color rendering over the results 
obtained by this two-color additive process would be 
quite satisfactory for many purposes. Now, an inves- 
tigation of the colors produced by the addition by super- 
position in projection of two nearly complementary 
colors has shown that a serious limitation to the range 
of color which can be produced is imposed by the neces- 
sity that the two colors used in the additive process 
should be nearly complementary to one another, because 
the whites are produced by the two colors together in 
full strength, and unless they are nearly complemen- 
tary, pure whites will not be obtained. On the other 
hand, in a two-color subtractive process the whites are 
obtained by the absence of either of the colors, while 
in the case of full black, the colors would be of such 
strength that almost any color would be satisfactory. 
Colors can consequently be used which are not exactly 
complementary, and under these conditions a very much 
better range of colors can be obtained than is possible 
with the additive process, so that a two-color subtrac- 
tive process should theoretically give a color rendering 
which, while not so good as the three-color process, 
should be better than the two-color additive process, 
and would probably be sufficiently pleasing for most 


purposes. Clearly, the simplest possible subtractive 
process will be one in which the original negatives 
themselves are directly transformed into color posi- 
tives; therefore, the simplest possible color process will 
be one in which two negatives taken under two filters 
were directly transformed into the partia! pictures for 
the two-color process, the red negative being turned into 
a green positive and the green negative into a red posi 
tive, and the two then superposed face to face to make 
the completed picture. Such a process would empley no 
loose films and only the minimum number of glass 
plates, while there would be no transferring of pictures 
from one glass to another. The final difficulty of regis- 
tering also is reduced to a minimum. Moreover, if 
the original negatives can be actually transformed into 
a color positive, we may expect to retain in the posi- 
tives all the gradation in the original negatives. The 
gradation by this process should consequently be as 
good as can possibly be obtained. Also, since there is 
no screen and the high-lights are represented by clear, 
unstained gelatine, the transparency of the picture 
should be equal to that of a black and white subject 

It will be noticed, however, that this proposed method 
of working involved one very big step which had never 
yet been solved, namely, the direct transformation of a 
negative in black silver into a positive in which the 
silver of the negative was represented by clear gelatine 
and the places that were lightest in the negative by a 
full strength of any colored dye that might be chosen, 
the transformation being correct throughout, so that al! 
the gradation of the original negative was reproduced 
in the resulting positive. It was this specific problem 
of transforming a silver negative into a dye positive, 
the working out of which made the new two-color 
process possible. Although the solution now «appears 
simple, it involved a great deal of experiment, small 
changes in the procedure having much infiunence on the 
result, so that a satisfactory process was only achieved 
by continual experiments and changes in working. 

The method adopted is to make the negatives on 
specially prepared panchromatic plates and through the 
correct filters, and then develop them as usual. They 
are then chemically treated so as to remove the black 
silver and leave the plate looking just like a colorless 
sheet of gelatine, showing no sign of an image. When 
this plate is put into the specially prepared dye bath, the 
dye goes into the gelatine most easily where the silver 
was absent in the negative; that is, where there was 
least light in the original photograph or in the part rep- 
resented by deep shadows; whiie in the parts corre- 
sponding to the high-lights, where there was much sil- 
ver in the negative, the dye penetrates more slowly, so 
that as the dye slowly enters the film, the original 
negative is transformed into a positive produced in a 
colored dye. While the one color is made in this way, 
the companion picture is also dyed in the other color, 
and the two, when placed together, make the finished 
picture. The process is thus seen to be simplicity itself, 
the novel point of it being the method which has been 
worked out for transforming a black and white nega- 
tive image into a colored dye positive. Since only two 
colors are ,used in the process, it is obvious that all 
colors cannot be correctly rendered, and the colors for 
which the process fails are the blues, violets, magentas, 
and purples. Light blues appear blue-green, and violets, 
black ; magentas appear pink ; and purples, dark brown- 
ish-red. On the other hand, flesh tints of all kinds, and 
all shades of red, orange or green, grays and blacks 
are well rendered. As these are predominant in por- 
traits, the results are very satisfying for this class of 
work. Many of the pictures appear to show blues very 
well, but this is because by contrast with greens, blne- 
greens look blue, and especially by artificial light the 
eye is accustomed not to expect very much of blues 
The failure in color rendering is more obvious by day- 
light, and because of the importance of greens and biues 
in most landscapes, the process is not suitable for land- 
scape work. The pictures appear at their best when 
placed in a special illuminator, giving a much truer 
color rendering than when viewed by daylight. The re 
sults obtained are permanent, the colors being fast both 
to light and heat 

For the practical work of this process it is necessary 
to have a powerful light in the studio, and experience 
has shown that the plates can be best worked by the 
use of artificial light. For this reason a special ciee 
trie lighting system for working the process has been 





designed. A camera may be used by which one of f! 
negatives is reversed in position compared with the 


other, so that when the two pilates are put face to face 
they will register. .Or the pictures may be made in an 
’ 


linary camera to which a repeating back ba een 
{Concluded on page 350.) ; 
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A Submarine to Salve a Submarine 


How One Underwater Craft Could Aid Another in an Emergency 


342 
revit founds f the k-4 hart ing a it i 
I i n i mave let i the pvt com 
mured wit! ‘ tho with fot f ubmarines 
This en trophy ‘ ise emphasize ho eedful it is 
that adequate r ve facilities be provided for just 
uch emerge l tunately, this is not a hopeless 
amd thre 4 of the present article is to call at 
tention ine f the most promising of these life-saving 
equim d vitha one of the sim 
priest 
The men rest ible for the invention 


Messi Sioun Dannenhower and W W 


W ot herspax ui Ve had between them 
irs of familiari vith submarine ser 
vice and notab ice operations, Their 


aim is to reseuve the men imprisoned in 


tlie rine md i thie put if 
if life is preset disabled submarine 
that life cn In ed and saved quickly, 
i iny weather hort of a gale, by means 
oft ur equip i ipimiratus 1 sim 
le light, compnc ind instantly avail 
ible It « i of a combination of 
device which parately have been in suc 
cessful use } ibmarines of various types 
for eu i idition to these, other de 
vier hi e been nvented and supplied 
which render the combination capable of . 
ind ul rat ! 
In hort, th object is to make the 
position of the unken craft known to vessels on the 


surface, to facilitate immediate life-protecting aid, and 


then to provide means by which the damaged craft can 
bn aived through the agency of another submarine 
equipped with sir ir apparatus Essentially, the out 
fii consi f a detachable marker buoy provided with 
an air ho connection to the sunken boat and means 


or coupling that line with the air service of another 
submarine at the surface, the buoy carrying also an 


electric signal light and a telephone installation by 
which communication can be established with the foun- 
dered vessel 

In rising to the surface, the marker buoy carries with 
it two messenger lines of light bronze cable, which, in 
Irn, are secured to the heavy lifting pendants which 


re equal fo sustaining the load represented by the 


rhe German salvage vessel “Vulkan.” 


By Robert G. Skerrett 


weighted boatswain's chair 110 feet, and there join the 
pendants of the foundered vessel with those of the 
salvage submarine at the points (, (. Then, the res 
cuing boat would take in water ballast until she was 
ust awash, and her cable clamps, operated from within 
the submarine, would grip the lifting pendants. By 
blowing out this water ballast and rising to the surface 
she would know that the injured boat was lifted free 








of the bottom Finding that the damaged craft could 
thus be raised, the relief submarine would give herself 
negative buoyancy of a few pounds and sink gently 
down on the guiding lifting pendants until she was 100 
feet below the surface. Again, gripping the pendants 
by means of the cable clamps and once more expelling 
her water ballast, the salvage boat would rise to the 
surface and lift to that extent the damaged submarine 
lying beneath her. The rescuing submarine, under her 
own power, could carry her load to shallower water, 
where she would repeat the first operation and grad 
ually get her injured sister into moderate depths, per 
mitting the escape of her imprisoned crew through the 
medium of the usual facilities provided for the purpose. 
possibly the wounded submarine then, by means of com- 
pressed air, could be raised to the surface. 

To this latter end, the air line is extended to embrace 
every separate compartment with individual valves in 


each one of these spaces. By a suitable arrangement, 
when mere moderate depths are reached, this air could 
be set free so as to drive out any invading water to the 


level of the upper edge of the injury admitting it. Be- 
fere this, however, the relief air would be designed to 
sustain life only and would not be of a pressure corre 
sponding to the hydrostatic pressure without. Should the 
messenger lines not be long enough to permit the marker 
buoy to reach the surface, still that buoy 
could be swept for carefully just as mines 
lying below the surface are now detected. 
Once found, the messenger lines could be 
secured to others lowered for the purpose. 
By following the latter down, provided 
the depth was not too great, a diver could 
reach the lifting pendants of the injured 
boat and join with them suitable salvage 
cables. The main point is that submarines 
to-day generally practice in groups just as 
they would be expected to operate in time 
of war, so that vessels of this sort pro- 
vided with the installation here described 
would, without delay, be able to help one 
another if anything went wrong. The 
prime necessity is immediate assistance, 
for otherwise life might be sacrificed. 

It was long ago realized by foreign 
nations that, notwithstanding the rapid 


Can lift 500 tons 80 feet in an hour. and remarkable improvement that was 


onstantly being made in the construction 

of submarines, accidents of just the kind that has hap- 
pened to our “F-4" were certain to occur, and they 
began to make provision against these emergencies. 
One of our illustrations shows the “Vulkan,” the spe- 
cially designed vessel that was built by Germany a 
number of years ago, and which has demonstrated its 
value and utility in actual salvage operations. France 
soon followed Germany’s example and built a still 
more powerful ship that is capable of lifting 1,000 tons 
from a considerable depth, while England and Italy 
made plans in the same direction. The vessels built 
by France and Germany have double huils, after the 
catamaran style, so that the salvaged craft can be 
pulled up between them by means of strong tackles 
lowered directly downward, and operated by powerful 
winches carried on the framework that joins the two 
hulls. toth of these vessels are self-propelled, but the 
German boat has a tunnel that extends its whole length 
while in the French design 





inken submarine These lifting pendants would aver 
ige 125 feet long with eyes at their upper ends and 
detachable shackles and 
pads at thelr lower end 

ihe alving submarine 


would have a like installa 
tion and the method of 


operation for the relleving 


craft ould be as follow 

The rescuing bout we uld 
liit he biaey ib d and 
pen telephone mmuni 
catia tr mean ‘ 
te phor { the entral 
drawing ui, if ecessa rs 
would for down com 
pressed sir through the 
hose liaving anchored at 
a suitabl point immedi 





ately above the injured 
submarine, the relief boat 
would loosen her own lifting 
pendants and drop them 


down through the salvage 


walixs and draw the pads 
on deck over the side Dh 
forward and t LEN 
ger lines would then “ 
cured to the shackle with 
the pads removed and 
utled uy through the 
i ‘ 1 properly 
' m ae 
Sey the u n sub 
" i } t vn 
her dk in ft e the 
bott ! ing 
pemilant each 
ing upward this 
110 feet { t fee 
These pendant ould be 





SALVAG! yp, LSFTING 


WELL ‘ PEN DANT 
a hen 


MARKER BUOY 








CABLE 48 
CUTTER 


the twin hulls merge into a 
e ‘ single bow, making a more 
seaworthy construction. In 
one of the German subma- 
rine accidents twenty-seven 
of the crew were passed 
out through the torpedo 
tubes, and rising to the sur- 
face were rescued. No in- 
cident of the kind is 
noted in the Honolulu 
disaster. 


Precautions Against 
Plague at Hongkong, ac- 
cording to a report from 
the American Consul-Gen- 
eral at that place, repre- 
sent a heavy item of ex- 
pense in the trade of the 
port, which is ultimately 
borne by the American or 
other foreign consumer. 
All goods likely to carry 
the disease are disinfected 
before being offered for 
shipment, and all vessels 
earrying them are disin- 
fected at least once every 
six months. An especially 
difficult problem is the dis- 
infection and control of 
the lighters which are nec- 
essary for loading goods in 
the harbor. The number of 
plague cases registered in 
Hongkong last year was 
2,148, but as 2,024 deaths 








held verticaliy t 
‘ iid easily deseend o1 i gnal light 


suitably constructed 


- i, salving submarine; A’, lifting position; B, sunken submarine; CC, lifting pendants 
messenger lines \ «iver ioys: HB, air hose; F, marker buoy on salving submarine 


Salving submarines. 


CENTRAL Drawine—T, telephone connection; L, electric 
Lifting pendants lying on deck, but attached to messenger lines by the Dannenhower-Wotherspoon method 


connected: DD, wrecking from this disease were re 
ported, the number of cases 
was doubtless much larger 


than the number registered. 





ne. 
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As the orchestra played, lights of changing hue illumined the screen. 


Color Music—A New Art Created With the 


The Color Organ Used in Scriabine’s Symphony 


YORK conecert-goers, on Saturday evening, 


N EW 
4 March 20, witnessed a 


econventional symphonic programme when the Russian 


novel departure from the 
Symphony Orchestra presented the tone-poem “Prome 
theus,” of the Russian composer Alexander Scriabine, 
with the employment for the first time, as an “orches 


tral unit,’ of an instrument for producing colors, 
designated by the composer the “tastiera per luce” or 
“clavier lumiére” (color-light keyboard). 

The colors appeared, simultaneously with the rendi 
tion of the music, filtering through a mesh of fine gauze 
within a square framework at the back of the stage, 
above the orchestra, and were controlled from a key 
board, not unlike that of an ordinary piano. The player, 
or operator, sat at the keyboard in the body of the 
orchestra and, of course, facing the conductor. He was 
so located that he saw both conductor and screens. 
He followed the conductor’s beat and the “music,” 


which in appearance differed little from 


By Harry Chapin Plummer 


heat, life, energy, conflict, and physical and mental 


activity. Musically, it is what is known as a “program- 
matic” work, in that it affects to suggest more or less 
definite subject matter. It belongs in the category of 
what a sister art would term “futurist” music, princi 
pally because of the arbitrary tonal scale established 
and the striving of the author after a sequence of dis 
sonance and cacophony, rather than the more absolute 
harmonies of earlier and “orthodox” composers. 

In marked contrast to the complexity of the tonal 
scheme, the color scheme, as finally evolved, proved to 
be somewhat simple in its operation and in its results. 
The disadvantage of a fixed location for the colors was 
quickly discerned, as the illusionary and mystic effect 
so much to be desired in such a case was lacking. 

The splendid resources of the Electrical Testing Labo 
ratories of New York were placed at the disposal of 
Jacob Altschuler, conductor of the Russian Symphony 


Aid ot Science 


Prometheus ”’ 


Orchestra, for the preparations for the music-and-light 
concert. Preston S. Millar, general manager and secre 
tary of the Laboratories, and past president of the 
Illuminating Engineering Society, personally supervised 
the building and installation of the apparatus, and he 
was assisted in the planning and construction by W. F. 
Little and in the production of color filters by William 
McKay, and others of the Laboratories staff 

To operate the color apparatus the player presses @ 
key and that makes contact in the direct-current cir 
cuit, which actuates a relay, closing the alternating cur 
rent circuit on the lamp or lamps, which are connected 
There is one relay for each hue of light called for by 
the composer; the number of lamps varies from one 
to six. 

The light of tungsten lamps is so largely yellow that 
one lamp suffices to produce the yellow hue, but little 
of this light having to be suppressed. On the other 
violet light is 


hand, when deep red or 





that of the “orchestral voices.” As in the 
conductor's score, which had the part for 
the “tastiera per luce” at the top of the 
page in the position usually accorded the 
part for the first violins, the “music” for 
keyboard 
color requirements not in color terms, as 


the color-light expressed the 
“red” or “blue” or “green,” but in musical 
notations, as “C,” “F-sharp,” “A,” ete. 

An arbitrary color-scale was employed 
corre 


by the composer of “Prometheus,” 






Section’ 
OF LAMP, - ‘n., 
BELT, Bracwer. “° 




















desired, it is necessary to suppress a large 
part of the light, leaving so little of the 
desired hue that a number of these lamps 
is necessary to give the requisite intensity. 
The lamps range in size from 100-watt 
1O0-watt 
tungsten, and all were specially made for 


vacuum tungsten to gas-filled 


this purpose in unusually small bulbs, and 


supplied by courtesy of the General Plec- 
tric Company. 


The required regulation of the lamps to 


sponding with a musical scale upon which nee vary the intensity of the hues is obtained 
the tone-poem was built and which is one Qoies ; Ompaes : ~ DETAIL by employing the reactance in the com 
equally arbitrary in the “new” tonal bee a mon circuit feeding all of the lamps. This 
standards which it imposes. His tone , is operated by pedals, just as intensity of 
scale, with its color equivalents, follows “@neen Sallie sound is controlled in a pianoforte or 
& , Red organ, the reactance being mounted di 

I) ee Yellow toh rectly beneath the keyboard and directly 

1D ies Pearly Blue Peres TAS wouer EY connected with the pedals. Wherens, in a 
F-sharp Blue = nalbaca car's St - piano the hammer is brought into imme- 

A , a Green ae diate contact with the string, in this 
B-flat weeeeee .pteely Gray — instrument the hammer is replaced by a 
Harmonic combinations of these tones | INCREASING ; carbon contact; depression of the key 
ates brings this contact into abrupt connection 


naturally demanded corresponding combi 
nations of the various hues in the mesh 
upon which the gaze of the audience was 


centered, and, so, many variations of the 


: : : Nore 
primary hues and many tints were ef 2 eas 
fected. With the drift of the music, the 5 on 
Colors changed and dissolved by super- tee, 
position, by juxtaposition and otherwise. << 

lt is here that the peculiar nature of f 8. YetLow 
the composition which was the medium E= DARK RED 
for the experiment should be pointed out. Acoret 

BePran. Bwe 


“Prometheus” is styled by Seriabine the 





PERSPECTIVE VIEW 
SHOWING RELATIVE POSITION 
OF PARTS 





with a corresponding fixed contact, closing 
the circuit and actuating the relay. 

Kach lamp is inclosed in an opaque con 
centrating reflector, which gathers a large 
part of the light and projects it upward 
ind over the mouth of which are placed 
consist usually of 
The first of 


‘ 


color filters. These 
three or four glass plates 
erystal glass and is separated by abou 
three eighths inch from the other 


ventilation purposes, it being ol that 





a great amount of heat is gene i? 





embodiment of the creative energy of the 
ubiverse—the creative principle of light, 





The mechanism of the color piano. 


(Concluded on page 350.) 
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While the bridge arm is 
raised, carrying with it the observation car, 
rotated on a turntable, 


seliger car at its free end. 
gradually 
the entire apparatus is slowly 
which results in a gentle spiral course being given to the 
car, simulating the gliding flight of an aeroplane and 


April 10, 1915 


Effect of Tarred Roads upon Trees 
PARIS engineer, M. Hickel, save the following re- 
I port about the effects of tarring; of roads upon trees 
and shrubs which border the roads. Dust which comes 
the road, when it falls continually 
is often seen to 
start 


from the wear of 
upon the leaves of plants, 


eause lesions and burned places, 











ing from a simple and extending 


farther, even to a perforation of the leaf, 


spot 


according to Griffon and Mirande’s obser- 


vations. Vapors produced at the time of 


putting on the tar on the road have also 


a bad effect, though it is less. Damage is 


seen to also on the amount of 


depend 
traflic on the road and, too, upon the sun- 
light, and this latter favors the production 


of lesions. Ornamental plants, such as 


the begonia, are feund to suffer much 


from the tar dust in these cases. Besides 


the lesions seen in leaves of trees, such 


leaves do not grow to full size, but are 


dwarfed, and in general the tree tends te 


perish. Different varieties of trees suffer 





less than others, for instance the sycamore 





TEs HE accom phot | ows one of the 
I i4-ineh gun f the ew dreadnought “Pennsy! 
i it I ception of the size 
of this gun, tw f mente of the crew of the 
President i M lowe! ined up 
‘ he gurl t yhotographs 
tuke \ the engine of destruction 
l vu ! the Washingt 
Na lard ! i total length of 54 
fer ind ( te It throw " 
tne f 1.40605 ht te n extreme 
( ther i 
bout tw rt range ill be 
" TT be hip f 
j ! rh f i 
tion j le ‘ u j entire nut 
‘ ! f I l 
i j ‘ e weighil 
f LIM) re ] i I 
AW) fon ired to 2.600 
foot ' ! i Thi 
gi the l itl it highet 
mu miu ‘ reme range oft 
about V4.0 \ ime ft © the 
l4 I t t ‘ rned he 
prrwele h weigh 70 
pour md at 10,000 is it hell will penetrate 15.0 
nel of Kru 
Joy Riding in the Sky 
Q* of the t ent features of the “Zone,” the 
amuseme ‘ f the Panama-Pacitic Exposi 
tion, at San Frat 1 device designed by a Chi 
cago bridge 1! le ! h ealled an aeroscope, and 
which wi rable ‘ tion seekers to experience some 
of the plea r of a ieroplane ride with perfect 
afety hi tt ce oo ist really of a bascule 
briduae h irric in inclosed pas 

















The passenger car on the aeroscope is provided 


with two water ballast tanks which provide an 
even balance for the lifting arm on each trip. 
the weight ‘ ried in the car is 15,000 
ym dd I K weight in 
water « heduled weight If 
there i t t it it emptying valves 
I mit 1 i amount rhe 
mpi g tl tanks. 

















A view of the towers which support the lifting 
arm of the aeroscope. 


They are built In tw portions permit the counter 

alance welght to sv etwer t upper portion 

the lighting arm a on rhe tow 

4 iy feet tall ind t the top in a 
trur zg Ww " t 





One of the big guns of the new dreadnought “Pennsylvania.” 


giving the passengers views in every direction over the 
surrounding country 

The entire structure is of steel, and the mechanism 
heavy concrete plat- 


is operated by electric power, a 


form forming the foundation for the device. On this 
foundation is a double circular track of railroad rails 
61 feet in outside diameter Fight four-wheel trucks 


on the rails carry the entire structure, which revolves 


about a vertical axis set in the center of the platform. 


Power for this purpose is furnished by four electric 


motors mounted on, and geared to alternate trucks, 


Upon the framework supported by the trucks stand two 
pyramidal towers that carry the trunnions upon which 


the elevating arm turns when lifting the observation 
ear. This arm is about 215 feet long, while the over 
lever is about 30 feet long, 
and carries an block of 


in the neighborhood of 600,000 pounds, which balances 


hanging counter-balance 


immense concrete, weighing 


the lifting arm, car and its load of passengers so nicely 


that the only power necessary to raise the car is just 


sufficient to overcome the friction of the trunnions 
Hence two electric motors of eleven horse-power each 
move the mass. 

The 


tached to the lifting arm by trunnions and links so de 


observation car is a two-story structure, at 
as to keep the car vertical no matter in what 


The load for which 


signed 
position the lifting arm may be. 
the car is designed is 15,000 pounds, or one hundred 
people of an average weight of 150 pounds, but there 
is actually room to accommodate comfortably about 120 
passengers, provided they do not exceed the prescribed 
weight In order to ascertain this fact quickly and 
accurately, and also to enable a suitable adjustment of 
weight to be made when the full number of passengers 
is not carried, an ingenious construction has been de- 
vised. Two ballast tanks are hung below the floor of 
the car, and when it is in its depressed position these 
tanks dip into a 
platform, and the depth to which they sink constantly 


If this load is below the 


reservoir of water below the loading 


weighs and indicates the load. 
normal an automatic switch is closed, and an electric 
motor operates a water into the 


ballast tanks until the proper balance is attained. If 


rotary pump to run 


on the other hand the weight indicated is too great, 
another automatic device opens an escape valve that 
lets the required weight of water run out of the tanks. 

To carry out the idea of flying two electrically driv 
en aeroplane propellers are located on the lifting arm 
just under the observation car; but these do not fur 
nish enough power to be of any assistance in lifting, 
and their effect is purely psychological. They probably 
mislead the passengers in a harmless way, and as an 
advertising feature serve to attract attention. 

It is impossible to start the lifting or turning motors 
until the doors have been properly closed and locked. 
Then the cut-outs are closed, and the operating switches 
put into connection with the current. First the long 
arm carrying the car rises vertically, but as soon as it 
is high enough so that the car will clear the surround 
ing structures, the motors connected with the turntable 
trucks start, and the structure begins to revolve. As 
around. In its 

It requires about four 


the arm rises it also swings ascent 
the car describes a great spiral. 
minutes to lift the car to its extreme height, and the 
turntable makes one complete revolution in the same 
time; and in descending the same operations are re- 


peated. It is possible, however, to vary these move 
ments, for the arm can be stopped before it has reached 
a vertical position, and then swung around either in 
complete circles or back and forth through a portion of 
a revolution, while the passengers enjoy the panoramic 
view through the plate glass windows which entirely 


inclose the car. 


is noticed to suffer less damage. Perishing 


of trees occurs only after several years 


Tarring of roads is usually done because 
of automobile traffic, and the author recommends the 
following precautions so as to conciliate the two oppos 
ing interests 
Instead of a 


road 


surface tarring, it is preferable 


to relay the with the use of tar combined 


with the road material, so as to avoid frequent 


Where plants 
effects of tar, 
used instead, and tests are 


tarring operation and formation of dust 


are found to suffer greatly from the 


another material should be 


now being carried on which give promise of finding 


‘lass of bituminous and asphal 
the use of 


what is needed in the « 
tic substances, <A radical solution would be 


concrete roads, 

















Looking out from the passenger car of the aero- 
scope at a height of 250 feet above ground. 


Plate glass 


ear is 120 passengers 
used on all sides so as to give an uninter 


The ipacity of the 
windows are 
rupted view It is possible to look out over the Exposi 
tion, the bay and a large 


structure is revolved 


portion of San Francisco as the 

















The lifting arm of the aeroscope is here at an 
angle of about 75 degrees. 


The car is lifted vertically from the landing station un- 
til clear of the surrounding structures, then the structure 
is revolved in a circle. Aeroplane propellers placed on 


the arm just below the car give an impression of flying. 
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T'wo Groups in the American Museum of Natural History 


Wonderfully Realistic Reproductions of Animal Life in Natural Surroundings 


By Joseph William Griggs 





. VERY resource of science and art is em- 
ibe’ at the American Museum of Nat- 
ural History to reproduce nature faithfully. 
The stiff, unnatural display of other years 
has given way to the effective “group” form 
of exhibition. Of the many groups completed 
in recent months, two stand out conspicu- 
ously—the Wharf Pile Group and the Ori- 
zaba Group 

As a reproduction of nature and as an 
artistic piece of work, the Wharf Pile Group 
has never been surpassed. It was constructed 
under the supervision of Roy W. Miner. The 
handling of color and illumination has been 
so skillfully done as to produce distance in 
the scene above water and depth below. The 
group is based on actual observations by Mr. 
Miner and his assistants at Woods Holl, 








Henry \ 


Fuertes made sketches around Orizaba for 


Ferguson and Louis Agassiz 


the group, and Bruce Horsfall, the painter 
executed the background from these sketches 
Transparencies at the sides of the group 
show scenes from different altitudes in the 
country portrayed in the painted background 
from the tropical forest to the cold summit 
of Mount Orizaba 


Sounding Operations in the Rhone 


| N order to find the depth of alluvion in the 
Rhone bed at the time of establishing the 
report upon the proposed barrage near the 
Swiss frontier, a novel method of sounding 
was employed. The present barrage is to be 


built across a narrow and deep portion of 








Mass., and shows the animal life of the aban 
doned wharf piles 

A field model had to be made in the nature 
of a sketch 
tures of the wharf piles had to be taken to the labora- 


Living specimens of the crea 


tory and kept alive in sea water. Studies were made of 
them with and without the microscope; dozens of 
sketches and photographs were made. 

Hundreds of tentacles of the sea anemones, cirri for 
the serpuloid, and even some of the seaweed, are the 
work of the glass blower. The finest work in this line 
are the jellyfish and the squid. The former is consid- 
ered a masterpiece of the glass blowers’ art, while the 
peculiar translucency of the Squid’s body could be at- 
tained by no other medium. The coloring of these two 
models was done by a Japanese artist. 

Much of the animal life was modeled in wax and 
celluloid. The accurate reproduction of the wharf piles 
was the work of Mr. Ignaz Matausch, who also assem- 
bled and anchored the hundreds of separate models and 
specimens in their final positions. 

The coloring of transparencies proved a difficult prob- 
lem, involving the application of transparent oil colors, 
selected for permanency under strong sunlight, to the 
surface of glass covered with delicate photographie film 
(in the case of the transparencies represented above the 
water line), and to the smooth surface of the plate 
glass for the submarine background. Five successive 
sheets of glass make up the submarine background, 
each colored in such a way that the daylight passing 
through the entire series gives the effect seen when 
looking horizontally through the waters of the ocean. 
Actual observation in the sea itself, with the help of a 
water glass and a submerged mirror, was the basis of 
the color scheme. Fishes, squid and a distant pile were 
painted on the successive plates of glass, giving them 
the lifelike effect of appearing suddenly from the gloom 
of the green sea depths. The illumination of the group 
is accomplished by placing it in front of a window. 

The Orizaba Group called for a vast amount of work. 
To one artist was intrusted the painting of Mount Ori 
zaba and a forest 


A toucan at home; a detail of the Orizaba group 


of Natural History. 

















A section of the Orizaba group in the American 
Museum of Natural History. 


runs the Rio Blanca, the vine-hung tropical forest, the 
snow-capped Orizaba rearing its head 18,000 feet into 
the heavens. The foreground shows such birds as the 
motmots, trogons, parrots, tanagers, and big-beaked tou- 
cans. Even humming birds are hovering over orchids. 





in the distance. j : ITY 
Birds had to be ‘ 
placed in realistic 
trees in the fore 
ground by others 
As a basis for the 
whole group ac 
tual sketches had 
to be made in the 
Mount Orizaba 
region. This group 
shows a section 
of country which 
is three miles 
high, and accord 
ing to Frank M. 
Chapman, of the 
museum, to find 





on a level the 
changes to be met 
with here a_ per- 
son would have to 
journey from 
Vera Cruz to 
Maine, a distance 
of 3,000 miles. 
The observer 
sees, apparently, 


in the Museum 


the stream, and is intended for the great 
Rhone-Paris hydro-electric plant. Having in 
stalled a pair of pontoons in the river, Engi 
heer M. 
f sounding by the use of boring tubes 


Lugeon found that the usual! 
method 
could not avail here on account of the nature of the 


current and other conditions, so that this led him to 
carry out the sounding by the use of rails, and te drive 
them down through the alluvion to the solid reek, On 
the pontoons he mounted a pile-driver having about 12 
feet drop. The first rail was carefully pointed at the 
end, and it was driven into the soil by the nile-driver 
When down to the water level, a second rail was at 


tached to the end of the first by a special fish-plate, 


somewhat as for railroad practice; then the second rai 
was driven down by pounding until they no longer sank 
The number of strokes at each point of sounding varied 
from 1,000 to 4,604, according to the nature of the soil 
For the whole of the upstream profile, there were given 
no less than 18,046 strokes When the rails went up 
farther, they were broken off flush with the river bed 
Cutting off by dynamite could not be done here, as the 
explosive had no effect at 12 to 15 feet, so that the rail 
was broken off flush by repeated bendings. Noting the 
length of rail sunk in the soil, this gave the thickness 
of alluvion at each of the several points, so as to obtain 


the profile of the river 


Deflecting Rays Downward 

TT. HE trouble with glaring headlights on automobiles, 
| which has resulted in many accidents and has been 
legislated against in some of the States of the Union, 
is demanding full attention on the part of motorists. 
There are a number of devices on the market at pres- 
ent which are constructed in a way to diffuse the direct 
glare of the lights, but there still remains plenty of 
opportunity for the inventor along these lines. One of 
the most promising of these devices has just been 
brought out by a Toledo firm 

The deflector consists of a small metal bow! highly 
polished on the inside. This bowl is attached to the 


electric bulb = of 











through the upper 
side of a gorge 
through which 


Detail of the wharf-pile group, representing life 
under water. 











the headiight and 
throws all the 
light rays direct 
ly upward into 
the upper half of 
the lamp refiector 
The str am of 
light is thereby 


thrown directiy 


forward on the 
road, the highest 
rays not reaching 


more than four 





feet above the 
ground None of 
the light rays 
thus projected 


reach the eyes of 
pedestrians or ap 


proaching motor 





ists 
The invention 
of course, at once 
sugcest the 
blacke ng ” 
frosting of h 
lower haif ‘I the 
headlight 
tor whic vould 
Animals of the wharf piles—a remarkable model in the American give the same ef 
Museum of Natural History. fect. 
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The Scientific American’s New Home ontal strips of sheet iron placed six inches above the one element being connected to one half of the driving 
ry. ilv first home of the Screntivic AMERICAN was at tire axle and the other element to the other half. Thus, the 
| No. 11 Spruce Street, in New York city, where it rhe curiously shaped windows suggest a submarine power is divided hetween the two halves of the axle, so 
was established in 1845 and published by Rufus Porte: boat As a vehicle of distinction, the Ricotti car that in taking a turn one may readily move faster than 
a somewhat erratic genius who filled its columns with probably would create a good deal of attention should the other exactly in proportion to its load. Of course, 
many other matters than those its title suggested. On run along Broadway, New York, on some ‘bright if the axles were directly connected to the armature 
October 20th. 1845. the office was destroyed by fire. and ummet da but that the general public would not and fields, respectively, the two driving wheels would re 
publiention was wpended for two issues When the care to hide behind the narrow windows is hardly to volve in opposite directions. But a very simple gearing 
publication w rehased by the new firm of Munn & be doubted—for one of the most powerful factors in has been introduced, based on a new mechanical move- 
Co... composed of Orson D. Munn and Alfred ment, comprising one stationary gear, one 
&. Beach, in Ju 1846, the office was moved rotating gear, and 2a “floating axle.” By this 
to the old Suwa building. which then stood at means a gear reduction of 64% to 1 is intro- 
he southwest corner of Fulton and Nassau duced: between the motor and the driving 
streets There the paper prospered for a axle, and the motion of one half is reversed 
number of year intil the old quarter vere with respect to the other half, so that both 
found too stall, particularly for the patent of the driving wheels turn in the same direc- 
soliciting department which had been estab tion. The entire rear axle with its motor of 
hed New and commodiou offices were 2 horse-power weighs under 100 pounds, 
therefore ecured the original New York which is even less than the weight of the 
World Buildit it Ne 7 Park Row, at the common rear axle with its differential. 
orner of Beek: Street, to which location Of course, it will be understood that, owing 
tl ublication w moved in 1S50, and this to the uniform torque of the electric motor, 
vas its home until Janu Ist, ISS2, when a much lower power is required than if a 
the bulld yw mplete estroved | ! gasoline engine were used. One of these rear 
l’ractically a the t ble reco! d pa +f axles with 2 horse-power motor was installed 
pers that had beep accumulating for year v on a ear weighing 1,810 pounds and proved 
wore i 4 sufficient to drive it at a rate of over twenty 
The period from i8h0 ISS2 had been one : a miles an hour. But a new car is being built 
f unusual pi t for the Screnriri Bite 4 which will have a total weight of only 1,200 
AMERICAN i 1d gained readers in every by ome Mm pounds, 600 pounds of which will represent 
t of the count ind in foreign lands, and aL. the lead battery With this, no doubt a 
id for j f a reputation as an ar rely higher speed will be obtained. Were Edison 
t n technical matters. No time wa ale batteries used they would weigh but 450 
wet ‘ 1 temporar juarters, and pub iat # pounds. It is planned to reduce the weight 
ication w continued without a break from HA } | of the vehicle even further, making it only 
No. 261 Broadway, at the corner of Warrei - i i 1,000 pounds, in which case it would have a 
Stro« ere he ffices were maintained ey ; battery of only 500 pounds, the plan being 
until ISs4 in that year the establishment H always to let the battery represent half of 
noved to N Hit viway, at the corner of the total weight of the car. This is a higher 
Franklin Street vhere two commodious proportion than now prevails, for the com 
flew have been occupied until now mon practice at present is to let the batteries 
After thirty years at No. 361 Broadway represent only about 40 per cent of the total 
t was felt that more modern quarters were weight of the car. 
newmded— quarter hat harmonize with the As the ear is reduced in weight, its cost is 
eharacter of the Screnviric AMERICAN and reduced in even greater ratio, and it is fully 
re patent iciting of Munn & Co. The expected that this car can be manufactured 
Woolworth Building, the tallest and most ich by B. G. Mlachell and sold at a price that will compete with 
modern structure i kind in the world, ; ‘ 4 ' low-priced gasoline vekicles. Of course, it 
nate ettiniiedlnt tn Geet heen of the Grane rhe new home of the Scientific American—the Woolworth Building. will still be handicapped in the matter of 
rere AmeRICAN and of Munn & Co. Two high speed and radius of travel, as well as by 
ings of a whole floor will now house the staff of the the evolution of a motorist is the desire to “see and a searcity of recharging facilities outside of the big 
SCIENTIFIC AMERK ind the Patent Department of eel cities, but it is believed that these disadvantages will 
Muon & Co. The new home of the Screnriric AMERICAN be far outweighed by its advantages. Any material in 
aml Munn & Co is not only more commodious than th . * _ P crease in the use of electric vehicles will naturally be 
d, but is so well equipped with cenveniences of all A Lightweight Electric Vehicle followed by an increase in charging facilities 
kinds that the businesses of publishing an important | | ITHERTO the electric pleasure vehicle has not As there is no mechanism connected with the motor 
periodical and soliciting patents can be conducted wit! been a serious competitor of the gasoline car, but except that contained in the housing of the rear axle, 
even greater efficiency than before has filled a special field of its own. For despite its all the rest of the space ordinarily occupied by motor 
cheapness of operation, simplicity of control, rugged and gearings can now be used for storage batteries. 


The “Torpedo” Motorcar 


oo remarkably shaped motorcar shown in the 

companying illusfration has been built in Italy, it 
is reported, according to designs evolved by Count 
Maree Ricotti of Milan It carries, as will readily be 
understood, the matter of streamline body design fur 
ther toward its logical conclusion, although it stops 


ess and cleanliness, it has labored under the handicap 
of a big storage battery that makes the car heavy and 


expensive, giving only a limited speed and radius 


But a new electric car has just been announced which 
boldly aims to invade the field of the low priced gaso 
ine car. This it expects to do by a radical simplifica 
tion of mechanism that will cut down weight, making 
it possible to use a far lighter battery, and thus reduc 


ing the handicap materially. In this new car the dif 


The motor itself can be run at double the speed of pres- 
ent motors of the same horse-power, because the speed 
is divided between the two parts of the driving axle. 
It is designed to run interchangeably as a shunt or a 
series motor by the mere pressure of a push button. On 


hills it may be made to act as a brake, and when certain 


speeds are exceeded it will act as a generator to put 
back current into the battery, thus greatly econo- 
mizing the power stored in the battery. Unfortu 

nately, at the present time, we are not 


permitted to give complete details of the 














machine, the condition of the 
patents, but we expect at a later date to 
take up this and explain 
more fully this interesting development in 
We can merely hint 


owing to 


subject again 
the electric vehicle. 
now that this differential motor might be 
light 


gasoline motor running at constant speed 


used on gasoline-driven vehicles. . A 
and direct connected to a generator would 
furnish power to the differential motor on 
the rear axle. This, without adding much, 
if any, weight to the machine, would pro- 
vide a very simple control of the vehicle 
and do away with all the complications of 
The inventor of this 
Dey, who 


gearing now required. 
electric vehicle is Mr. Harry BE. 
has as his associate in the development of 
the vehicle, Dr. Charles P. Steinmetz, the 


electrical engineer of wide renown. 








short of the real goal In this connection it may be 
interesting to point out here that as long 
neo is January hE Bs) the ScreNnTIFi 
AMERICAN pletured the iutomobile of the 
future” is a fully inclosed torpedo in 
which even the wheels and mudguards 
lisa ppeared witht the streamline 
curve 

The Ricotti car is fitted with a 50 horse 
power four-cylinder motor, which enables 
this torpedo on whee to cover ground at 
the high rate of SO miles an hour. Removy 
ing the streamline body and letting the 
ear go at toy pee! it stripped hay 
immediate reduced it peed to G5 miles 
in hour 

When one ‘onsiders the considerabl 
weight which such a body has, it must 
be regarded a remarkable demon 
stration of the importance of wind re 
intunce at P» rhe ordinary 
touring ear ith » maximum speed of 
ome forty-five mil hour, would prob 
ably show an increase of five miles or 
more, ver hou if a real torpedo body were mounted 


on its chassis 
Aside 


value of a 


from the higher speeds attained, the chief 


body chosen lies 


The 


curved 


uch as Count Ricotti has 


naturally in the pro from dust and rain 


front of the car ean sed by means of a 


windshield of glass 
In order not to catch the t oreibly with curved 
mudguard the Ricotti car is titted with mere hori 





A motorcar that looks like a submarine on wheels. 


ferential the driving axle will be dispensed 
and the driving motor will take its place. The dif 
all of the 


which wheels to 


reuring on 
with 
our readers probably know, is 


the 


ferential, as 


gearing permits one of driving 


travel faster than the other when the car is making a 


turn. In the ordinary motor the field remains station 


armature re 
But in this 


revolves, or the 
the field 


motor both elements will revolve in opposite directions, 


iry while the armature 


mains stationary while revolves. 


“An Exhaustive Monograph on the 
by Joseph E. Pogue, has just been pub- 
lished as the third memoir of volume 12, in the Memoirs 
of the National Academy of Sciences. Although thor- 
oughly scientific in character, this treatise appeals to 
everybody interested.in the lore of precious 
stones, as the historical, mythological, and archwolog- 
ical aspects of the subject are fully treated, in addition 
Ths 


Turquoise,” 


who is 


to the mineralogical, geological, and technological. 
memoir includes a large annotated bibliography. 
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RECENTLY PATENTED INVENTIONS | 


columns are open to all patentees. | 


These 
| 
The notices are inserted by special arrange 
ment with the inventors. Terms on applica 
tion to the Advertising Department of the 


SciENTIFIC AMERICAN, 


Pertaining to Apparel, 
HOSE SUPPORTER.—B. Scupper and C.| 
M. CorLEw, 3-4 Southwestern Bldg., Sioux 


Falls, S. D 
supporters 
supporter 


This invention is an improvement 
for its object to 
arranged to the 


in hose and has 


provide a connect 








hose to the undergarments without encircling 
the leg to cause injurious pressure, which may 
ny 
Ad 
Prorat ee 
JL 
| 
} 
ad | 
raid 
| 
| 
HOSE SUPPORTER. 
be easily detached and detached without any 
danger of tearing or otherwise injuring the 
clothing To release the supporter it is nec 
essary to remove one of the folds from be 
tween the gripping jaws and the support may 
be left in place on either the sock or the un 
derwear | 
COAT HOOK.—J. T. Waite, 61 W. 133rd/) 
St.. New York, N. ¥ The object of the in 


vention is to 
adapted to be 
a suitable support 


portable coat hook 
nded and attached to 
supporting a coat or 


provide a 
readily exte 
tor 


| 


| 
| 
| 
} 
| 








COAT HOOK, 


other garment and adapted to be folded into a 
safety position, to take up very little room 
with a view to allow of conveniently carrying 
the coat hook in a pocket 


Electrical Devices. | 
TELEGRAPH REPEATER.—F. E. WALLAcE, 
Heddie, Cal. This invention improves and sim- 
the operation of tele- 

graph repeaters so as to be reliable and 


plifies construction and 


more 


efficient in use, less expensive to manufacture, 
install and keep in repair, and so designed that 
a more rapid transmission of messages is pos 
sible without distortion of the dots and dashes, 
and rendering it possible to repeat through an 
indefinite with 
as final as at 


practically 
the initial 


number of circuits 
good results at the 
circuit 

TELEPHONE oo H. M. Wricurt, 
Cashion, Okla. Mr. Wright's invention bas ref 
erence to party line telephone systems in which 
the central station is provided with a selective 
switch for calling and for locking | 
out such not called The | 





SYSTE 


subscribers 


subscribers as are 





TELEPHONE SYSTEM. 





accompanying diagram shows a central station, 
and the nearest one of the subscribers’ stations, 
a part of a lockout system in which 
stations not provided with | 
selective switches 


this being 
subscribers’ are 
controlled 


| 
SOUND REPRODUCER AND RECORDER.— | 


the 


hand 


W. J. Travers, 420 Parkside Ave., Buffalo, 
N. ¥ In this case the invention relates to} 
sound reproducers and records and has refer-| 
ence more particularly to the stylus bar and 


its armature, in which magnetic means are| 
used for maintaining the stylus bar armature | 


in a predetermined position. j 


| and one of 


and 





}a minimum of floor space while having a large 


SCIENTIFIC AMERICAN 


Pertaining to Aviation, 
AUTOMATIC STABILIZING AEROPLANE. 
W. Huesner and O. KUNKEL, Main 8t., 

Garfield, N. J. The operating part constitut- 


99 


ing the propelling and balancing mechanism, as | St., 


well as the basket, are supported in a manner | 


turn at 
air cur- 


planes to 
influence of 
time 
planes, 


to permit the 
various angles 
rents, while at the same the 
buoyant action of the the 
basket and working parts referred to will re 
main normally dependent, and the liability of 
the operator losing control of the machine or 


supporting 

under the 

increasing 
whereas 


being thrown from his position, will be obvi 
ated 
Of Interest to Farmers, 

INSECT DESTROYER.—M. D. Barerie.p, 
Hollandale, Miss. In this device a wheel sup 
ported frame is provided, upon which is mount 
ed a fan having delivery pipes, spaced apart 
and laterally and longitudinally of the frame 


and adapted to move on opposite sides of the 
row of plants to blow the insects and the like 
into the furrows at each of the row and 
having in addition mechanism for burning the 
insects after having been blown into the rows, 
for spraying the 


side 


and having other mechanism 
plants with an insecticide 
TRACTOR C. W. Logerrier, 
In this instance the invention 
tractors, the more particular purpose being to 
tractor running ar 
the body or platform of the trac 


Cedar, Mich. 
has reference to 
with 


sO 


provide a 
that 


gear 


ranged 














TRACTOR, 


tor may be maintained substantially level, while 
the engage the different 
levels The tractor admits of general but 
is of special service in connection with plowing 


wheels ground at 


use, 


the land 


Of General Interest. 
FILTER.—C. A. YOUNGMAN, 1217 2nd St. 
Louisville, Ky This invention relates to the 
filtration of liquids, particularly to the filtering 
clarifying of etc., 
the main objects thereof is to pro 


and whiskies, wines, beers, 


—————J 
| 
| 








| 


























Ne 


= —- "n | 





vide a relatively enormous area of the filtration 
medium within a relatively small compass. A 
further object is to provide a rack for support 
ing the said medium, which permits of ready 


and easy installation and removal of the 
medium 
FOLDING BOX.—S. BerGsTein, care of 


Interstate Folding Box Co., Middletown, Ohio 
The invention has reference to folding 
and the main object thereof is to provide self | 
contained means for maintaining the 
thereof in position up for packing 
articles therein, such as clothing ane the like 

PICTURE FRAME.—M. LoewenTuat, 1133 
Broadway, New York, N. Y. The invention re 
lates more particularly to such frames as are 
adapted for framing pictorial novelties, such as 
photographs, and fancy prints. It 
structure which may bent or 
the desired form, structure 
being constructed an elongated article, ar 
ranged so that a number may be nested for 
transportation or storage. 

AX DISPLAY STAND.—C. L. SAMvet, 
Pryor, Okla. The objects here are to improve} 
simplify the construction of exhibiting} 
racks or the like, so as to be compara 
inexpensive to manufacture, to take up 


boxes, 


members | 


when set 


post-cards, 
provides a be 
shaped to said 


as 








tands, 
tively 


| 
storing capacity, and at the same time holding | 
the axes in such a manner as to effectively dis-| 
play them. | 

DISPLAY AND VENDING APPARATUS| 
FOR SPECTACLES.—D. D. SuLbLivan, Fargo, 
N. D. This apparatus is for use in stores for | 
displaying, selecting and vending spectacles, | 
eyeglasses and similar instruments of 
and arranged to enable a customer who is 
without knowledge of optics to readily select 





vision, 
| 





J 


Boller Co., 
| feed furnace for holding the coal at 
| until it is coked by means of water legs 
| for then feeding the coked fuel to the center) 
|of a water tube grate and between the water 


llegs, and 


| W herein means is provided for moving the fuel, 
| Sume 


Portland, Ore 
| type and the 


| constructed that the 


the proper instrument of vision. It 
of opticians for quickly and accurately 
persons for proper spectacles or eyeglasses 
SAMPLE CARD.—C. GREEN, Walker 
New York, N. Y This invention ref 
erence to improvements in display 
ecards, and has for an object to provide a struc 
ture wherein the card is properly held in place | 


78-80 


has 


sample 


fitting 
| object to provide an improved structure which 


is for use} relates to what are known as strikes 


| 
} 


and a display tag is provided with a number or) 


other identifying designation arranged thereon. 
NAPKIN.—E. A. De Rose, 51 E. 42nd 
New York, N. Y. This invention refers to nap-| 
kins for use by women, more especially where 
such are formed into catamenial sacks, and it 
provides such devices which are sanitary, odor 
readily placed in position and re 
moved, easily and protect 
the person and garments of the wearer 
LANTERN SLIDE.—F. A 
Broadway, New York, N. Y 


St., 


less in use, 


cleansed, which also 
APPELBAUM, 1560 
This invention 


provides slides with manually adjusted means 
for showing the time on the illuminated field 
of the screen used for exhibiting said slides; 
provides a means for adjusting the hands used 
in conjunction with a clock dial for announce 
ing the time periods; and performs the opera- 
tion of mounting said hands for use in con 
junction with the dial in a manner to avoid 
destruction or damage to the dial or element 
carrying same 

FIRE LEER.—J. J. Denninc, 3025 South 


Ave., 
pertains to a 


Los Angeles, Cal 
ment portable leer or annealing 
oven for glassware, more particularly intended 


Raymond The improve 


for tumblers, glass dishes, goblets, and the 
like. The construction and arrangement of the 


leer is particularly designed for effectively util 


izing the heat of the molten glass for an 
nealing 
Hardware and Tools, 
DRILL.—F. R. Wearnerspy, 312 Scanian 
Bldg., Houston, Tex. The invention relates 


more particularly to drills of the type suitable 
for earth boring, the more particular purpose 
being to provide a drill having means for posi 


tively centering the drill before the main cut 
ting edges thereof come into play so that the 
drill will be at all times guided in an accur 


ate straight path. 


Heating and Lighting. 

FIRE GRATE.—H. Benton, 764 Newark 
Ave., Elizabeth, N. J. This improvement pro 
vides a structure adapted to facilitate the re 
and renewal of destructible portions ; 
provides for dumping certain portions of the | 
fire-bed ; provides for regulating the movement 





moval 


of the fire supporting members of the grate bar, 
and to provide for installing grates and bars 
therefor | 
DOWNDRAFT SIDE FEED SMOKELESS 
FURNACE.—M. E. Herpert, care of Herbert 
Root and La Salle Sts., Chicago, 
invention provides means in a side 
the sides | 


Ill, This 


and 


having a lower grate for 


catching and holding the smaller particles, and | 


provided 


the draft 
fuel to 
wasted 


constraining to} 
the burning 


carbon usually 


also means for 
down through 
all of the 


and 
pass con 
as 
smoke 

FURNACE.—F. 0. Moun, 449 Baldwin 
This furnace is of the 
object of the inventor is to pro 
duce a heater of this nature which will be easily 
cleaned, proof against leakage through its 
walls of the generated therein, and 


St., 


‘warm-air” 


80 


gases 











! 
FURNACE. | 


| chute 


thereof can be re 
placed when any are worn out. It will readily 
radiate heat, require comparatively little fuel 
in operation, and be capable of using a lower 
grade of fuel than is usually required for sim 
ilar furnaces pow on the market. 


parts 


Household Utilities, 
FLY TRAP.—J. Crawrorp, P 
Paso, Tex. In this trap the flies will !« d 


O, Box 137, El 


ily attracted, and they will find fre ready | 
entrance. The trap is so forn that the) 
trapped flies may be conveniently and readily.) 
disposed of, and may be adapted for thorough 
and convenient cleanir in « r to reserve 
its sanitary condition 

LAVATORY STRIKI O. KATZENBERGER, 


215 N. Huron St., Chicago, Il. This invention 


347 


and par 


ticularly to lavatory strikes, and has for an 
may be readily applied to marble slabs or other 


supports of various thicknesses without 
ing the slab or support, or the strike 
COVER FOR WASHTUBS H 
108 W. 99th St., New York, N. Y. 
of the 
proved sheet 
the like, 
able and 


injur 


CIREASON, 
The purpese 
invention new and 
metal 
which is exceedingly strong an?! dur 


not liable to bend or warp or injure 


is to provide a im 


cover for wash tubs and 


| the tub, especially if the latter is made of soap 





stone or slate. 

CLOSING DEVICE FOR DOORS.—C. W 
Srivres, 58 EK. 86th St., New York, N. Y¥ ruts 
invention provides a device for closing the 
space between the hinge side of the door and 
the jamb whether the door is open or closed, 
thus preventing persons from peeping throug 
the said space into the room, at the same time 
rendering the door air and dust proof at this 
point. 


Machines and Mechanical Devices, 





SAW SETTING, FILING, AND SWAGING 
MACHINE,.—0O. PavuLson, Box 6, Heber, Utab 
This invention improves and simplifies the con 
struction and operation of saw machines of 


this character so as to be reliable and efficient 
in use and quickly adjusted 
erated capable of mounted i 
table of the saw machine in co-operative rela 
tion with the while the 
position. 
BREAD 
FELD, 67 E 
invention 


easily and op 


and being on 





band saw latter ts tn 
SLICING 
106th St., 
provides a 
and guard for holding a loaf of 
stantially definite position, a 
and for actuating of said knives simul 
taneously in parallel planes so as to reduce the 
entire loaf or any desired portion thereof in a 
single operation ‘ 

BRICK SURFACING MACHINE. —C F 
Tuomas, Buckeystown, Md The primary ob- 
ject of this invention is to provide a device 
which will brick the 


MACHINE.—M 
New York, N. Y 
machine having a 


Kaon 
This 
base 
bread in sub 
series of knives 
means 


press a 80 as to leave 





BRICK SURFACING MACHINE, 


surface in a perfectly smooth condition, and 
which will deliver the brick thus surfaced 
A further object is to provide novel means for 
| first applying pressure upon the sides of the 
| brick, then upon the ends, and finaliy upon 
| the top and bottom 

AUTOMATIC FEEDER FOR MILLS, 


| CRUSHERS, SHREDDERS AND THE LIKE 


J. A. Pierscn, 1383 Union St., Brooklyn, N. Y., 
N. Y. The object here is to provide an arrange 
ment, whereby the power will be 
the is being fed to the 
to provide a counter-balancing device 


controiled as 
Also, 
fer the 


material rollers 








AUTOMATIC CRUSHERS, 


FEEDER 
SLI REDDERS, 


FOR MILLS 


ETC 


which t r maintaining the power 


turned on unt the chute has received a 
determined amount of material 
that when the 
er is permitted to operate the feeding carrier, 
the 
he weight of the material 


ower is gradually turned off 
GRINDING MACHINE.—-R. K 


pre 
Means provide 
ute is in one position the pow 
chute is moved to another position 
in the chute the 


McDougal 





1542 O 8St., R. 2, Lincoln, Neb. The object 
in this case is to provide a machine espec 
adapted for grinding the cylinders of plo 
engines, without the necessity of moving ft! 
cylinder, and wherein all of the cylinde of 
the multi-cylinder engine may gro i, with 
out the necessity of clamping 
with the consequent distortion 

VIBRATING SCREENING AND SIZING DE 
VICE.—A. E. Cusrer, T03 9th Ave., Salt La e@ 


——E 


— 
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City, Uta This is tor provides a device n the frame of the device a handle so situated 
for mically trea ore in which the elatively to the lever, that one man alone 
er-size is r t 1 mz the device can so manipulate it as to 
‘ utter beirg umat move « replace a valve from a dismantled 
ce for t the rele without tipping over th latter 
f f a thict I ue ROTARY ENGINI EK. N. Bary, 1325 Nor 
B sche i e water! ton Ave., Des Moines, lowa. Mr. Baty's inven 
whict re t n ha r its object the prov on of a rotary 
CAMERA Ay ‘ ‘ \ I MUL" gine ha mear spening nd losing 
A j ‘ ‘ t th es it nder a i piston rotates therein, 
ventior ’ ipl to t ylinder through 
fa mer ¢ i mpre e pisto ft and the piston and 
the tear elt ex ted through a port in 
= : } { ont PRESSURE GENERATOR EK. B. PorTer 
{ [ 4 ¢ } | M I Yan, N. Y rhe invention | 
| ; Pe edium to be used for; 
a —_ / \ rpose r example as the motive 
. ile | } : ‘ wvers of almost any type; 
; i vr its primary object the genera 
f the required pressure in a manner that 
“i “ id waste and losses and make avail 
y =—s tl purpo utioned every particle 
| }| ergy generated 
rERNAL COMBUSTION ENGINE F. E 
AMES ACH Mt I n, I ngha England rhis invention 
nterna ombustion engines, such as 
hes ms P , r prope ne otor yeles and other 
nd refers re particularly to 
' ‘ F git n which a change-speed 
; iined in the rank casing 
‘ t 1 t STAY BOLT Db. J ('Berex, Box 1002, 
AUTOMATIC 7 1} .EM 4 } ! Ari The invention refers more par 
~ , _— M Whe t the flexible type of stay bolt asso 
\ ' on te ‘ partition in the boiler for per 
: , th ircul of the fluid to be heated 
I 
pa i 
i war the ‘ 
t | i if ’ r 
anmel ff " p 
f; pe ' ric . 
aT n ‘ tened I 
position on t . 
DISK HOLDER 1 A. MaKkt I Bldg 
I Mins 1! t ‘ 
t wit 
k " tance 
ter , t 
purp ‘ t ! nt 
Ing wit k wi ted 
t< apl t 
CRUSILE! \ W Wa ' 40 1 it 
xt Hrookly N. ¥ Y I | ent 
ha r t I sy ” ind 
the « tt ‘ to j rf 
id imexper ¥ : STAY BOLT 
! iteria ti tw ru eal to var ing t 
exceeding & predetert a It provides a stay bolt and partition of simple, 
BROOM MACHINE I W REESE I t g 1 lurable construction, which bolt 
I the t i I ' mea readily indicating any injury 
perate ! i I ! theret« al which will insure at all times a 
st tt . t strengt! 
ons —_ CURRENT MOTOR.—C. C. Cooke, Allison | 
bof . Ti st.. Howard, Pa This invention relates more | 
ae * : . rticulerly to a current motor, including an 
th ‘ oT lles hain suitably mounted and carrying a 
VYALYVI j ‘ w ‘ f ithering wings or sjlades whereby | 
twee He I I oe t vater wheel and a support in | 
N. ¥ i t tl water wheel so constructed is dis 
t ‘ ! ! \ i ini! d, and whereby each of the wings or blades | 
I | t i u iq t ‘ run of the chain is subjected to | 
t ru ! g ‘ iit sing nctior f an independent fluid jet during | 
ma di pol ’ p itica t peratior th notor 
t ’ flow rURBINI I W. Grayson, 109 Cleveland 
rh the t St Youngstown, Ohio The invention relates | 
MULTIPLE SIGNATURE MACHINI w. I turbines or rotary engines to be operated by | 
Wil ' , M 4 I t | iital fluid under pressure It comprises 
ent lt tloh M Ww ' ' vid improved rotor rmed entral disk having | 
forms ting 1 y rt ra t ila tior pl ting laterally from one | 
relativel abi I t \ ricetion j | 
practicality it I : x ree “W neg } 
and ling 1 e required 
u ru pr : ‘ ‘ | 
TRE! REMUYVINE [LACHIINI tl ( | 
Lewis, Kast Reckawa p Y I | 
‘ ! het t t ! t mpr ‘ 
ana kent t t f 
tre tr pliant ‘ w here ” 
ations ting me | ing 
n at tree nd 
neapiy perfor i | 
Prime Movers and Their Accessories, 
YALVE LIFTER ‘ ‘ win’ 1142 West 
Ave Buffak N. } Mr tor pr j ‘ 
dey ip , 
suit itt nt I ff j 
rURBINE 
! he disk, and radial blades to each side 
t tions, with openings 
in t ishing ommunication be 
tween t t r nd each side of the 
lisk 
Railways and Their Accessories, 
E , rRAIN PIPE J. M. Doran, 250 21st St 
Ogden, Utah This invention is for use espe | 
ially for conducting steam, water, gas or air | 
} throughout the cars of a train While intend 
for use especially for connecting car the | 
onstruction is such as to enable it to be | 
lapted for forming a pipe connection between | 
dies which have a vibration or relative mo- | 
n with respect to each other 
Vans A oe a rRACK GAGE.—R, A. HENINGTON, Section 
ees weman, Washington, Miss. The invention 
elat to means for indicating a variation in 
veives. He provides a lever for effecting the) the width of a track; and it has reference more 


amping or gripping of the valve, and provides! particularly to a device which may be provided 
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on vehicles used for inspection of tracks. It 
provides a device which will indicate spread 
ing in the track by giving an alarm 
places where the spreading has taken place 
TRAIN SIGNAL APPARATUS.—J. 8 
ALLEN, 115 Broadway, New York, N. Y The 
improvement a train signal apparatus 


bs 


provides 


in which the signal is thrown into danger posi 
tion by mechanism operable by a weight when 
a train is on a certain section of the track, the 


of the track throw 


position 


section to 


safety 


the 


signal 


said 
into 


reaches 
the 





Pertaining to Recreation, } 


CLUB.—H. P 
improvement golf 
provide the desired rigidity 


Wallingford, 
club 
in 


DIXON, 


provides 


GOLF 
Ia rhis 
arranged 


a 


to a 


|} invention 





at the! 


weight being raised by a motor, when the train 





GOLF 


CLUB 


portion of the stick or shaft adjacent the head 
with a to the shaft to flex 
its middle to enable the player to drive the ball 
accurately with full force in the desired dire« 
to head from 
accidentally detached when using the club 


view cause near 


tlon and prevent the becoming 


WATER WINGS 4 Hotrorp, 3412 Bates 
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| Pertaining to Vehicles, 

AUXILIARY ACTUATING DEVICE For 
THE BRAKE MECHANISM OF AN AUTOMO 
BILE.—E. A. Dierericn, 910 Caldwell Ave 
Bronx, N. Y., N. ¥ In carrying out this in 
use is made of manually-controlled 
the 
automobile 


vention a 


electrical mechanism connected with 
rake of the 
electrically-controlled 
reach of the occupant of the 
Mr. Dieterich 
invented another device of the same title as the 


of 


regu 


lar mechanism and 


having operating means 
within 


of the automobile 


extending 
rear seat has 
manually-con 
the 
and 


is made a 
with 


automobile, 


first, in which use 
trolled 
brake 
ing operating 


the 


connected regular 
of the 
means extending within 


of of the 


mechanism 
hav 
ot 
automobile 


mechanism 
reach 
rear seat 


occupant a 


AND ANTISKID DE 
Marshall, Ind. This 
chain elements, 


FIRE 
VICE 


PROTECTOR 


W. S. RAWLINGS, 


employs transverse 


together with means to secure said elements in 


position. The device is made in small sections 
for use as a boot over an outside patch, or 
made to extend completely around a tire as an 
antiskid device and tire protector 
riIRE REST W. H. Hovrsy, Hobart, Okla 
This invention provides a support for an auto 
mobile or like vehicle provided .with rubber 
tires for holding the vehicle in elevated posi 
tion with the tires out of contact with the sup 
porting surface for the vehicle Mechanism is 
provided for permitting the vehicle to be moved 
off and on to the support under its own power 
AUTOMOBILE HEATING DEVICE E 
RvuTrie, care of Rosedale Green Houses, Lick 
ing and Michigan Aves., Covington, Ken rhis 
invention provides 2 device by means of which 
an automobile nay be heated by the waste 
products of combustion from the engine It 
provides a heating device in which the pure 
fresh air is heated, thus dispensing with all 
obnoxious odors It further provides a heat 
ing means which may be regulated so as to 
heat the vehicle or not as desired 
FUEL MIXING DEVICE FOR INTERNAL 
COMBUSTION ENGINES.—-W. F. JENKINS 
and R. L. JENKINS, 400 Seminary Ave., Ginter 
Park, Richmond, Va An object here is to pro 
vide a device which may be readily applied to 
the intake manifold of internal combustion en 
gines of any standard make of automobile with 
out necessitating any changes whatever in the 
number or shape of the parts of the apparatus 
to which the device is to be applied 
WAGON LOADING APPARATUS G. 
HiAIss, 141st St. and Rider Ave Bronx, N. Y., 
N. ¥ The invention relates to apparatus for 
facilitating the loading of wagons with mate 
rial, or for the transference of material in a 
pile to another point, and it has to deal more 
especially with a wagon-loading machine of 
i that type which is itself a vehicle capable of 


| elevation, 


Ave., Pittsburgh, Pa. This invention refers to 
inflated bags commonly known as water wings 
and used by persons who are unable to swim 
ind the main object thereof is to provide a 
eans for connection with the bathing suit in 
order to prevent the wings from escaping from 
\ | 
‘ ¥ | 
ry | LS 
wre? 4 } 
t_% | \ | 
\ —~ 
|} 
TTY 
- \ | | 
a \ 
\\ 
- | ~ - 
= 7 £4 | 
aE 
\ 
WATER WINGS. | 
| 
the bather, and to prevent the wings from slip 
ping to one side of the body. both of these 
faults in the water wings as now provided 
tending to decrease the confidence of the 
bather, particularly when being taught to swim 


in deep water 

» 
This 
which 


STILL, 109 
invention pro 
be played 


APPARATUS 
a 
with 


GAME 
Main St., 


vides 


Ossining 
apparatus 
1 game which not only interest the play 
but which instruct them to geog 
raphic divisions and localities and the principal 
produced in the said locali 


an may 
will 
will 


ers, as 


products which are 


| 








GAME APPARATUS. 


ties. The engraving shows a plan view of the 
board which is used in playing the game and 


showing the positions of the cards represent 
ing commodities Each card has the name of 
a State or locality, the name of a commodity 


which the card represents and the words indi 
cating the best method of shipping the com 
modity and the cost of shipment. 
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being transported from place to place. 


Desigus, 
HANDLE F 
Dickinson & 
ornamental 
perspective 
of the 


shank 
of 


DESIGN 
care of 
a 
is 


side 


S. DickKIn 
Ruther 


the 


FOR A 
Becton 
In 


SON Co., 


ford this design 
handle 
tional 
handle and with 
and in 


shank 


view; in a sec 
rest of the 
in elevation ; 
the 


shown in 
elevation 
the 


cross-section 


palm 
shown 
the with 


a same 


shown elevation 
DESIGN 
care 


FOR 
of 
Rochester 
the bottle 
an 


BOTTLE F. K 
B. Woodworth 
In this 
in three 
and a plan view 


\ 
The 
N. ¥ 


is shown 


Woop- 
«& 

de 

side 


¢ Sons 
ornamental 


‘ 


‘O., 
sign views 


edge view 
MANU- 
Torreon, 


DESIGN FOR AN ARTICLE OF 
FACTURE LAZARO DE I GARZA, 
Mexico Address R. E. Navarro, care of Nor- 
Peters ( Washington, D. C Mr. de la 
Garza invented six and original orna- 
mental designated in each as a 
Design For An Article of Manufacture. The de- 
numbered 47,028, 47,029, 47.030, 
32, 47,033, and are under date of 
March 2nd, 1915. All are in form very nearly 
that of U. S. treasury and cover wide 
range in character the plain the 
ornate. 


A 
ris ‘o., 
has new 
designs case 
signs 
47,031, 47,0: 


are 


a 
to 


notes, 
from 

NECKTIE.—A. BENNETT, 
123 Prince St., New York, N. Y. In this orna- 
mental design for a necktie the article 
sents a very original and attractive formation. 


DESIGN FOR A 


repre- 


Note.—Copies of any of these patents will 
be furnished by the ScrenTIFIC AMERICAN for 


ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 

We wish to call attention to the fact that 
we are in a position to render competent ser- 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 


applications, irrespective of the complex nature 
of the subject matter involved, or of the spe- 
cialized, technical, scientific knowledge re- 
quired therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States 

MuNN & Co., 
Patent Solicitors, 
233 Broadway, 


New York, N. ¥. 


or 


Branch Office : 
625 F Street, N. W., 
Washington, D, C. 
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LEGAL NOTICES ES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation 


All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 


to advise in regard to patentability without any 
Our Hand Book on Patents 
free request This explains our 
methods, terms, etc.. in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS. ete. 
All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 
233 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12lines accepted. Count 
seven words to the tine. All orders must be accom- 
panied by a remittance. 


expense to the client 


is sent on 





HYDRAULIC TRAINING 
BY CORRESPONDENCE in Water Power and 
Water Supply Engineering and Rudimentary Sur- 
veying No advance fees asked Water Chronicle, 
34 West Congress, Detroit, Mich 
MARKETING INVENTIONS 


IN CONNECTION with developments of its own 
laboratories the undersigned will consider any meri- 
torious inventions ready for the market, especially 
relating to motorcar and mechanical lines. Ad- 
dress with copy of patent. McCormick Laboratories, 
McCormic k Me anufacturing Co., Dayton, Ohio. 


NEW PUBLICATIONS 





THE MECHANICS OF ELECTRICITY, ~ 25. 
Electricity fundamentally explained By F J.B 
Cordeiro. Spon & Chamberlain, 123 L sberty Giroct. 
New York 

FOR SALE 

OWING TO REMOVAL OF OUR OFFICES, 
we desire to dispose of two safes, one about 1}4 tons, 
depth 2 ft. 6 inches, width 3 ft. 5 inches, height 6 ft. 

the other about 5 tons, depth 3 ft. 6 inches, width | 
5 ft., height 7 ft 3oth safes in good condition. 
Munn & Co., 361 Broadway, New York 


PATENTS FOR SALE 


WATER POWER DESIGN which reduces the cost 
of development and increases the output efficiency, 


especially during floods Water Chronicle, 34 West 
Congress. Detroit, Mich 

8S. PATENT No. 1,107,968, Aug. 18, 1914. 
Brake for Marine Vessels is for sale. For further 
particulars address E. Koltko, Waterbury, Conn. 


PATENTS OF MERIT quickly sold outright or 
royalty Will finance and market patents of excep- 
tional value, if popular sellers. No advance payment 
required Anderson Co., 156 Broadway, New Yor 


WANTED 


WANTED. To buy patents for articles that will 
hay a large sale and can be retailed at from ten 
cents to $5.00 each. Practical noveities preferred. 
Address Sales, Box 773, New York. 


FOREMAN WANTED by concern manufactur- 


ing magnetos for General Machine Department, in- 
cluding Milling Machines, Lathes, Drill Press, B & 
8 Aute matic Gear Cutters, etc Must be experi- 


and understand piece work 
system State references, age and salary expected. 
Steady position Chiffre, P. O. Box 773, New ork 

EXPERIENCED GRINDER WANT ED on Mi- 
crometer work. Steady position for first class man 
State salary and give references Address: Chiffre, 


enced in handling men 


P. 0. Box 773, New York City 
PROPOSALS 
OFFICE OF 


STATE HIGHWAY COMMISSIONER 
Richmond, Va., March 23, 1915. 
The Board of Supervisors of Buckingham County, 
Virginia, will be glad to receive proposals for the 
renting of Dinky Engine and cars, also seven (7) 
miles of rai 


Address all communications to W. J. Hubard, 
Clerk, Buc eee Virginia 
. P. COLEMA 


State Highw ay Commissioner 


INVENTORS!.. vou Fatary” 


g Your Factory” 
gits, 


We manfacture Special Machinery, Pat- 
> 





ented Metal Specialties of al! kinds, Elec- 
tric Articles, Resdware, Contract Manu- 
facturing, Development, Sample W ork. 
You get the advantage of our splendid 
equipment, up ptodate, methods and Bong 
experience. De It All. Tools, Dies, 
Stampings, Lathe, At wy es york, 
Milling Machine Work, Metal Spinnings, 
Meta! Drawings, Castings, Plat ing of all 
kinds, Enameling, Japanning, Tinning, 
Galvanizing, Wood and Metal See Drafting, De- 
signing, Biue-print Work. Send sample for expert a vice. 
$ ur 25e oe free. ny wee a and valuable in- 
ormation 


rite t toda: 
The EAGLE MG. co. ” 3623 Blue Rock ‘St Cincinnati, 0. 
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STEADY 


STAR DRILLING MACHINES 


payment plat, 


1 y egular P rtable money 
n “ illing 
we it 

rs 

he slog 

ee lear 





g nes and the 
hey offer y 
The Star Drifting Machine Co. 


505 Washington Street 


AKRON, OHIO 
ce Magical Apparatus 
Grand Book Catalog. Over 700 enugrav. 
ings 25c. Parior Tricks Oatalog Free. * 
MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 
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Wireless Telegraph and Railroading | 


(Concluded from page 338.) 
headquarters are instructed to listen for 
a period of five minutes, and if no one is | 


calling, they call the nearest station for | 
a period of five minutes. The result is 
that the various stations get into com- 
munication with one another in a very 
few moments. 

During the year 1914, two very bad 
storms were experienced. One in March 
completely wrecked pole lines in New 
York, New Jersey, and in Pennsylvania, 


and the only means of communication for 
ten days was the wireless. 

in December these regions 
and 


wireless 


Again early 
visited by 
i period of three days, 


severe ice storm, 


the 


were 


for : 


was the only means of communication. In 
both these instances the results were en- 
tirely satisfactory. The total loss of 


means of communication is a thing of the 
past. It is a fact that the first wireless 
train order was transmitted by the Lacka 


|wanna Railroad between Scranton and 
prwetren on November 18th, 1913. 
Besides the communication between a 
train and a fixed station, constant com- 
munication is possible between all the 
fixed stations. The country between these 


stations is mountainous, but nevertheless, 
the 


As seen 


service is excellent. 

from the data of stations, the 
at Hoboken the largest. 
photographs herewith are of that 


and a description of it may inter- 





installation is 
| The 


station 


est the readers of this journal. 
| The large tower to the right of the 
picture is 402 feet high from the founda- 


ition to the ball on top of the pole. The 
base of this tower is 40 feet square, and 


the weight of steel used in the construc- 
tion of this support is 15 tons. The tower 
was constructed by the railroad company 
at a cost of $5,000. The other tower, left 
of the picture, which is part of the pas- 


senger station, is 175 feet high. The aerial 


consists of six phosphor bronze wires 
stretched between these towers, a dis- 


tance of 600 feet. 
sulators can be seen in the photograph. 
proper the 
terminal. The transmitting set 
is situated in back of the two panels, and | 
is as follows: 


The spreaders and in- 


The station is located in 


passenger 





The transformer, which can be seen un- 


der the left panel or switchboard, is 5| 
kilowatts with an overload capacity of 
7% kilowatts. The primary voltage is 


220 and the secondary 12,500, with a fre- 
of 500 cycles. The condenser unit 
is made up of 16 large copper coated jars. 

The oscillation transformer of the 
| pancake type, and its coupling is varied 
simply turning the lower knob on the 
to the right. Six pancake type 
helices are used for stepping up the wave 
to high lengths. These are 
varied by the top knob on panel to right. 


quency 


Is 


by 
panel 


wave loads 


The meter on this panel (right) is a 
hot wire ammeter. Directly below it is the 
wheel for varying the wave length from 


1.040 meters to 3,000 meters.. The wave- 
length used at present is 2,600 meters. 


The left-hand panel controls the motor 


generator, and contains all necessary 
switches and rheostats. The current en- 
ters the motor generator at 125 volts 


direct current and supplies the transform- 
er with 220 volts alternating current. 

| In conjunction with the transformer a 
reactance coil used to 
the secondary voltage. The spark 
gap used is of the quenched type with a 
| blower forcing a large blast of air on the 
gaps, for clearing and cooling the same. 


llarge variable is 


vary 





In back of and a little to the right | 
(Fig. 2) of the aerial switch, the relay | 


for breaking the primary current can be 


seen. The relay is operated by an ordi-| 
nary telegraph key, which may be 
to the right of the operator’s hands. 

The receiving set is of Marconi design | 
and consists of what is known as their} 
valve tuner. In conjunction with this| 
are many other instruments to form 
more selective system of tuning. 
“rom the picture the set for reception is a 
| rather complicated affair, and the 
trical connections are kept secret by the 
builders of the apparatus. 5 

The Lackawanna Railroad Company | 


has not made any tests for distance, but | 


seen | 


a 
As seen 


elec- 


















“Why am I 


slowing down?” 


and then you sit and wonder why 

when the wonder is that you have 
kept the pace so long. For the rush 
of business with its countless worries 
falls so heavily on a man’s nervous 
system. 

Perhaps you have slowed down a little from 
exhaustion of the system’s forces. But once 
the nerves have been restored to vigor and the 
whole system revived, recharged with a new 
store of energy, the old-time endurance, the 
old-time capacity to accomplish will return. 


































And it is in giving this welcome help to the i 
overworked nerves that Sanatogen has won 
so many friends. Both a food and a tonic, 
Sanatogen feeds and rebuilds the impover- 
ished cells and tones up the system, infusing 
new strength into blood and tissues. 
Hon. Robert F. Broanerd, 
S. Senator from L« 
*‘Lam convinced =. personal experience that Sanatogen 


nourishes the nervous system, thus stimulating the mental 
faculties and increasing one’s capacity for sustained work 


Sir Gilbert Parker, M. P., 
the eminent novelist-statesman, writes from London 
“‘Sanatogen is to my mind a true food-tonic, feeding 
nerves, increasing the energy and giving fresh vigor t 
overworked body and mind.’ 


yuisiana, writes 


the 


And scores of other famous people, leaders in 
the world’s activities, have written even 
stronger letters than these. So when you 
think of this, and the letters of commendation 
from more than 21,000 doctors endorsing 
Sanatogen—surely you cannot deny your- 
self such welcome and undoubted help! 


Grand Prize, International Congress 
of Medicine, London, 1913 





SANAT OG 


-ENDORSED BY OVER 21,000 


? 
for Elbert Hubbard’s new book—*Health in the Making.’’ Written in his attractive 
manner and filled with his shrewd philosophy, together with capital advice on Sana- 
togen, health and contentment. It is FREE. Tear this off as a reminder to address 
THE BAUER CHEMICAL CO. 28-G Irving Place, New York 














Bay State 
Brick and Coating 


Cement 


Let it Rain! 


PPLIED to concrete or 
stucco, it fills the pores 
and absolutely waterproofs 
the wall. Hides the ugly 
blue-gray and gives you any color you 
desire. Bay State Brick and Cement 
Coating becomes part of the material and 
will last until the wall falls. 






We'll be glad to send you sample can and 
totell you what other architects and builders 
have found out about Bay State Brick and 
Cement Coating. Ask for Book 10. 


WADSWORTH, HOWLAND & CO., Ine. 
Paint and Varnish Makers Boston, Mass. 
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with THE INSURANCE COMPANY OF NORTH AMERICA: 


post or 





If you import, export, ship coastwise or on inland waters; or by rail, express, parce! | 
any class of mail, we have an attractive policy to offer that meets your specific requirement! 


jerate, and you get the benefit of our 122 years 
it quotat 


ticular 


* experience 


| 


The protection is broad, the cost m« 
Even if you already have protection, it is good business judgment to let us subn 
places you under no obligation whatever. A request willinstantly bring you full s 


INSURANCE 60. OF OF NORTH AMERICA 


Writers of insurance Pte. aa pat ees SS.  ongan marine, tourist, parcel post 
insist on a policy in the North America! Founded 179: 














$50 





Seven Reasons Why You Should 
Have a Delco-Equipped Car 


1. The Delco System is the pioneer in the electric crank- 
ing, lighting and ignition field. 


Ing development. 


3, For four years, Delco has led the way in the intro- 
duction and perfecting of electrical equipment for 


gasoline cars. 


4. The Delco System is marvelously simple. 
on honor—of the very finest materials. 
apt to get out of order—and if it does, the parts are 
so accessible as to be easily reached and regulated. 


experienced drivers. 


6. Delco current regulation insures an adequate sup- 
ply of current in the batteries under all ordinary 
operating conditions—and never permits 
damage to battery through overcharge. 


visible proof .= 
of Delco Su- 
premacy. 


The Dayton Engineering Laboratories Co. 
DAYTON, OHIO 





A. C. and D.C. Electric 
ROTHMOTORS | 
Ask for bulletin 156, 182 and 212 | 


ROTH BROS.& CO. 
198 Loomis St., Chicago, Ill. 
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| 


| 
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With ordinary cheap kerosene develops | horse- 
power. Strongest. simplest engine made. Runs 
either way: reversible while running Starts 


without cranking Porce-feed oller, patent 
throttle giving Taree .knginves in One. 









and «pecial dis t prices 
ILLIS ENGINE CO. 
FE. G4. Houlevard. Detroit, Mick. 
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Kerosene, Gasoline and Gas 
Stationary , (akidded or on iron base) ,and Mounted 
&Myics. Long-wearing, separable, semi-stecl cylin- 
dere and 4-ring pistons; automobile ignition; spark 
ghift; vertical valves; variable speed; and other 
gverits without which no engine is now high-grade, 


Liberal &-Year Guaranty 


Cash or Easy Terma. Why pay double price fog 
any good engine,or take a poor one, 
for any price, when the WITTE costs 
60 iitehe and eaves you all the risk? 












Book Free. Te'ls the “‘in- 
Hew Book Froe. Ts, engine seli- 
fee wheche 

whether you 





>. Ie is built by an organization of engineers whose ex- 
perience covers the entire period of electric crank- 


§. Delco Ignition, with its automatic spark advance, 
insures a perfect spark and full development of 
power at all speeds and even in the hands of in- 


More than 225,000 satistied 
owners of Delco-equipped 
cars are the unquestioned 














Chapco Scientific Instruments 


are sold direct at Rock Bottom Prices 


Illustrated catalog free on 


CHICAGO APPARATUS CO., 40 S. Clinton St., CHICAGO, ILL. 
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200 Raliread Street, Rechester, N. ¥ 
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y for our big catalog showing 

our full line of bicycles for 


mer and women, boys and 
equaled for like lity. It 
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is a cyclopedia of bicycies, 


Chait 
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nevertheless, such stations as Nauen, Ger 
many, and stations of similar distances 
are heard very clearly and at all times 
of the day. 

The operator in charge of the station at 
Hoboken is Mr. Gillon, a man who has 
had great experience in radio work. 


An Important Development in Color 
Photography 
(Concluded from page 341,) 


fitted, carrying the two filters and plate 





holders, so that first one picture can be} 
taken, then the back slid along and the 


other picture taken at once. This camera | 
enables the two exposures necessary to be 
given very rapidly one after the other, the 
total exposure, using the powerful arti-| 
ficial light which has been adopted, being 
only about three seconds. Great attention 
to detail is necessary in the process, if 
the best results are to be obtained. | 
Portraits produced by this process are 
jin the form of transparencies and are in 
tended to be viewed in a special illumin 
ator which lights them evenly from be 


hind by electric light, this illuminator be 





ing attachable to any electric light fitting 
| Finished portraits illuminated in this 
} manner add to the attractiveness of library 
or living-room. 
The process cannot be used for the pro-| 
duction of paper prints, and in most cases 
| it is convenient to transform the original | 
} negatives into the finished positive, but, 
| if desired, duplicates can be made by} 
} making contact positives from the original 
} negatives, from which new negatives are} 
} printed which are then transformed into 
| the color images. This duplication process | 
}enables retouching, both of the negative | 
fand positive, to be employed if desired. 
The new process, according to its in 
| ventors, is not well adapted, in its present 
form, to outdoor subjects, especially where | 
blue sky is included in the picture. The 
| limitation of the process to transparencies | 
} must also be remembered. It represents, 





owever, a highly satisfactory and prac-}| 
tical method of obtaining beautiful color 
portraits having first-rate photographic 
uility and giving a pleasing reproductior 


of the colors to the original. 


| 
Color Music | 
| (Concluded from page 343.) | 
must be disposed of for the protection of| 
the filters. The filters differ for the | 
several hues. In some cases they consist | 
of two thicknesses of colored glass bound | 
together In others, of one clear glass, a) 
lthickness of theatrical colored gelatine} 
and one colored glass, and in still others, | 
|} the colored gelatine is employed between | 
two clear glasses. 

As examples, to effect the hue of green, | 
two thicknesses of imported green glass| 
are used, between which two different} 
kinds of green gelatine are placed; but to 
effect the hue of red, a single thickness 
of red glass is employed. 

In all cases, the principal desideratum 
in the construction of the filters is ap-| 
proximately mono-chromatic light, with al 
minimum of absorption in the filter. The 
light units are equipped with thin metal 
closing strips, with a view to the avoid 
ance of leakage of white light through the} 


openings left for the ventilation of the 


g) color filters. 


| The light units, with the filters, were 
}mounted for this concert on a horizontal 
|} belt revolving on pulleys in turn mounted 
upon a rigid steel frame. A small motor 
| mounted upon this frame drove one of the 
| pulleys through a worm gear and revolved 
}the belt. To avoid the numereus moving 
lelectrical contacts which would be re 


}quired by a continuous revolution of the 


belt, arrangements were made for the au- 





tomatic reversal of the motor field; in 


|} this way, with each half-revolution of the 

| lamps, the motor was reversed, each lamp 

|} moving through an are of 180 degrees and 

| returning over the same path. 

| To conform to the limitations of the 
space available on the stage of Carnegie 
Hall, the belt was arranged in an ellipse 
thus bringing one row of lamps behind 
the other and removing it by about thirty 

| inches. 
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Which Will 
Succeed ? 


Each has only a few 
hurried moments for 
reading. 


One spends a@// his pre- 
clous moments with 
the daily paper. 


The other, little by 
little, is gaining that 
knowledge of a few 
truly great books which 
will distinguish him 
always as a really well 
read man. 


What are the few great 
books— Biographies, His- 
tories, Novels, Dramas, 
Poems, Books of Science 
and Travel, Philosophy and 
Religion that “picture the 
progress of civilization’’? 


Dr. Charles W. Eliot, from 
his lifetime of reading, 
study and teaching—forty 
years of it as president of 
Harvard University —has 
answered that question in 


THE 
HARVARD 
CLASSICS 


The Five-Foot Shelf of Books 
Published & Sold only by P. F. Collier & Son 


“418 Masterpieces at the cost of 40.” 


If you expect ever to buy another 
book, you should know what few 
books in the world are really worth 
buying. 


You should have the expert advice 
on your reading that is here offered 
free. 


A Free Booklet—For You 


Accept with our compliments the 
interesting story of the Five-Foot 
Shelf of Books; it tells how Dr. 
Eliot, from his years of experience, 
chose the dest possible library for 
the modern busy man. 


The booklet is free; no obligations, 
merely clip the coupon. 














The hues thus provided were throwr 


P. F. COLLIER & SON 
416 West 13th Street, New York City 
Mail me, without obligation on my part, your 


free “Guide Booklet to Books,” containing the 
story of the Harvard Classics. 


MBB «0000 cvcntearesesiieses + eecccceseee 
Sci. Am.——4-10-15 
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Upright ‘Drills 


10 to 50-inch Swing 
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W. F. & Jno. Barnes Co. 
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1999 Ruby Street Rockford, Illinois 





Strong Patent 
Diamond Holder 


up-to-the-minute 





The Holder—with six 
points and a ““shock absorber. Worth 
knowing about. Send for circular. 


MONTGOMERY & CO., Tool Mongers 
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E | ; ? be k t i tom ow. 
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New York 
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which, int 
feet 


over 


diaphanous materials, 
S feet 10 
mounted vertically directly 
The 


group were most 


each, | 
the | 
front | 
the | 
graduated until the last was} 


sheets of about by 
were 
light sources. materials in the 
of the 


others being 


diaphanous, 


reached, which consisted of a rather 
heavy mesh net, presenting a large sur- | 
face for reflection purposes. The whole 
body of gauzes was mounted within a 
black square inclosure, thus preventing 
jthe play of light upon the surrounding 


from the colors 
The effect of 
the observer 
displayed upon 
a differ 


SUUZeS, 


surfaces and distracting 
LuuZzes. 


that 


as displayed on the 
arrangement 
the light hue 
rear gauzes and the light of 
displayed upon the front 
through the other. 


this was 


saw of one 
the 
ent hue 
the one being visible 


The final result of this was a beautiful 


combination of hues not precisely iden- 
tical in any two portions of the sereen 
and varying in appearance, as does 
changeable silk in dress materials, when 


This 
which 


strong light. 
difficulty 
have been experienced had the 


shown under arrange 


ment avoided a would 


otherwise 
juxtaposed or superimposed 


colors been 


At the same time the 
of 


light sources slowly 


upon one surface. 
slight 
by moving the 


appearance animation obtained 


around 


as the belt revolved operated to avoid the 
monotony which would have been conse- 
quent upon the employment of a given 
hue uniformiy in a given portion of the 
screen. It produced, also, much more in 
teresting blends of color, and any combi 


nation of two colors which was displayed 
the 


appearance 


number of measures of music 


its 


for a 
changed precise contin- 
monotonous, 
appa- 


about 


became 
the 


ually and at no time 
The 
ratus, 


10 fe 


occupied by color 
of the keyboard, 
The 
tloor to the top of the| 


space 
outside 
5 feet. 
from the 


wis 
‘et by 
feet high, 


apparatus was 16 


guuze | 

supposed that this is the | 
treat 

SCIENTIFIC 


it must not be 


first attempt to color musically. 


Readers of the AMERICAN will 


recall that Prof. Rimington of London de 
vised what he calls a color organ which 
was to do for light what a symphony or 


So far as| 


chestra does for musical sounds. 


we are aware, Prof. Rimington’s scheme} 
wus never carried out in practice on a 
large scale, so that the performance of 


Scriabine’s “Prometheus” may probably 


be regurded as the first successful experi 


ment of its kind that has ever been made. 


Bricks Without Clay 
AKING 
familiar 


is a 
making them 


without 
but 
equivalent, 


bricks straw 


N 


without 


quotation, 


clay, or its which 


from time immemoriahhas been the essen 


tial ingredient, is a novel suggestion 
This, however, is what is now proposed, 
and a plant is being built-in Illinois. Ae 
cording to the Railiray Age Gazette, the 


process Consists in chemically combining 


material containing silica with 


divided 


any coarse 


a binder of finely particles of 


silica, alumina, potassium, or sodium in 
suitable proportions to insure a_ binder 
with a low fusing point, as compared with 


The 
preferably in| 


the material. 


molded under 


coarse body bricks are] 
high pressure, 
and fired in a 
similar to that 


but the 


a dry state, are manner 


used in making ordinary 





brick, time required is not nearly 


as long. Bricks made by this process have 
been tested 
with 

Fahr. | 


damage 


and have 
200 deg 


tory 


and have shown very satisfac-| 
absorption qualities, 


stood a temperature of 


Without cracking or showing 
They 


20000 


crushing tests of 


inch 


have undergone 


pounds without 
The 


capable 


per square 


examined show a| 
taking a high 
that 
but these qualities evi 


failure. samples 
of 


grain is 


texture polish, 
the 


earving is possible, 


so fine clean-cut 


and 


dently depend on the character of the ma 


terial of which bricks are made. I 


is proposed to use the tailings from coal 
at the 


stated that, 


new Illinois plant, and it is 


on account of the wide variety 


of materials that can be used in the new 


process, including many waste products, 





profitably mad in 
brick 


the’ absence of 


these bricks can be 


localities where ordinary cnnnot be 


produced on account of 


suitable clay. 
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road conditions!” 
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Republic Staggard Tread ‘Tires speed 
along in smooth-running harmony with 
the road. On smooth, wet city streets 


the long, tough studs of the Republic 
Staggard Tread grip with bull-dog tenacity, 
hold the wheels true to their course, 
mize the danger of skidding and slipping 
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satety 
counts mm 


( ninterruple d 
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ngstown, O. 4 


service 
what 


continuous 
that is 
motoring. 


Republic Tires and Tubes are the first choice of thou- 
j sands of motorists who look for these things 
think thousands of miles ahead when they buy tires. They 
learned that Republics are Quality tires, 


human ingenuity knows how 


Write for “Old Man 


ot you ought to 


of men who 


| have built as 


nearly trouble-proof as 





' Irv a ** find out’’ tire today 


} Mileage— His Book,”’ 


know about tires. 


THE REPUBLIC RUBBER CO., Tangiers, Ohio 


and Agencies in all the principal citte 
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There is no such thing 
as a helpless woman 
— unless she is a cripple. 


Josephine Daske n Bacon, in 
her new serial, “Open Market,” 
beginning in Collier’s for April 
10th proves it. -Her heroine 
is a girl who had no trade, 
profession or occupation, but 
she had will, character and 
determination. She was 
able to accomplish miracles. 


Do not fail to read this 
remarkable romance. 


Jeon 


Collier's 


THE NATIONAL WEEKLY 


410 West 13th Street, New York City 
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